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ON THE COVER 


RANSMISSION arteries for natural 
gas and petroleum grow about 40 feet 
atatime. ‘The 265-mile line that will de- 
liver gas from Oakford storage field near 
Pittsburgh, Pa., to Texas Eastern Trans- 
mission Corporation’s main-line com- 
pressor Station at Lambertville, N.J., is 
ashort one by today’s standards, yet it 
is made up of nearly 35,000 lengths of 
pipe. Each has to be incorporated by 
welding, and the joints must hold fast 
against hundreds of pounds of internal 
pressure when gas starts moving through. 
Our cover picture was taken on the 
east bank of the Susquehanna River, 10 
miles upstream from Harrisburg, Pa., 
where Pentzien, Inc. (see article starting 
on Page 274) was burying a 24-inch and 
a 16-inch line in trenches excavated in 
the stream bed. As the concrete weight- 
ed sections were pulled into the river, 
new lengths were added on the bank. 
The piece of 24-inch pipe shown as it is 
being connected weighed close to 16,000 
pounds, yet was held in exact position by 
the side-boom tractor until it could be 
securely tacked by the welders. ‘The 
welding machines in the left background 
are mounted on steel sleds to permit 
dragging them over any sort of terrain 
by tractor power. 


IN THIS ISSUE 

HE concluding installment of the 

article on Protecting Men and Ma- 
chines from Dust deals with filters as 
such and explains the different methods 
of separation for which they are de- 
signed. Page 280. 
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ORE than 2000 applications have 

been found for a product almost 
uiknown a few years ago. It is adapt- 
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an article beginning on Page 285. 
® 
HE natural wonders of one of the 
world’s most scenic attractions is to 
be preserved by construction work now 
being done at Niagara Falls. Page 288. 


CORRECTION 

HIE F Joseph Dam was erroneously 
referred to as St. Joseph’s Dam in 
the heating (Page 254) of an article on 
the project in the September issue. 
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VIEWS FROM OPPOSITE SIDES OF THE RIVER 


At the top is a view from the east shore when excavating made by dumping some of the material from the trenches 
was nearing completion. In the foreground is the 16-inch into the space between them. The bottom picture was taken 
line which had been pulled into its trench to about mid- from the west shore on the same day. The dragline at the 
river. Parallel with it and to the right is the trench for the _left is excavating blasted material from the trench for the 
24-inch pipe. Floating pontoons just visible were holding 24-inch pipe. As the machine traveled along it built up its 
it off the bottom while it was being pulled out from the near own road behind it. Then it removed the spoil in front of 
shore. Note the partly submerged central roadway that was__it toa depth of 10 feet, piling it in the windrow, left. 
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Lambertville, N.J. The lengths of the 





of long, large-diameter natural-gas 
or petroleum transmission lines 
they are normally built in several sec- 
tions, each of which is contracted sep- 
arately. This practice yields the econ- 
omies of competitive bidding and insures 
speedy completion. The sectional con- 
tracts include crossings of the smaller 
streams along the route, but not of the 
larger ones. The latter jobs are handled 
by specialists who work only on the 
water stretches. 

Rivers are, of course, as temperamen- 
tal as people. Some of them rampage 
periodically and establish new channels 
here and there without warning. It is 
therefore necessary to study their habits 
and behavior for a number of years past 
tomake sure that crossings are situated 
where there is reasonable evidence that 
the stream will remain. Again, the char- 
acter of river beds varies widely, and 
even those of individual waterways 
change from place to place. The nature 
of the bottom naturally affects the pro- 
cedure followed in excavating the trench 
for a pipe line, as do other factors such 
adept! and velocity of the water. The 
Mississ' opi, which has to be negotiated 
by all lines running from the Southwest 


|": FACILITATE the construction 


FINE Octosr 2, 1954 


The uprer solid line shows the course of the 265-mile 24- 
inch link between Oakford storage field, close to Pittsburgh, 
and Texas Eastern’s main line (double broken line) near 
five sections in which 
the new line was built and the companies that did the work 


DRILL BOAT ON THE SUSQUEHANNA 


ROUTE OF THE LINE 


How Pentzien, Inc., Laid Two 
Gas Lines Across Wide 


Pennsylvania River 


C. H. Vivian 


to the eastern part of the country is, 
because of its width, depth and erratic 
nature, a difficult stream to cope with. 
Locating a suitable site involves consid- 
erable preliminary study, and laying the 
pipe itself is a big undertaking that often 
costs a million dollars and more. 

Throughout most of its length, the 
Mississippi has a soft bed, which is nor- 
mally excavated with the aid of suction- 
type dredges. Some other streams differ 
greatly from it and from one another. 
Those in mountainous sections, for ex- 
ample, are generally well confined in 
rather narrow valleys that prevent them 
from changing their courses materially, 
while their beds along most stretches 
are usually of rock with little or no over- 
lying fine material. 

Such rivers are as a rule narrow, but 
the Susquehanna, which crosses eastern 
Pennsylvania in a generally north and 
south direction and empties into Ches- 


are indicated at the bottom. The five major river crossings 
and their contractors are listed in the boxes at the top. The 
Susquehanna job, with which this article is chiefly con- 
cerned is near the center. The broken line at the left shows 
the pipe line that delivers gas to the Oakford reservoir. 






































apeake Bay in Maryland, is wide and 
relatively shallow throughout much of 
its course. During this past summer it 
was unusually low because of a record- 
breaking drought, and this circumstance 
produced some strange conditions for 
the contracting firm of Pentzien, Inc., 
of Omaha, Neb., which was installing 
dual natural-gas lines across the stream 
for Texas Eastern Penn-Jersey Trans- 
mission Corporation. Late in August, 
for instance, the stream was so shallow 
that the drill barges were moved around 
by crawler-mounted tractors running on 
the water bed, and men in a hurry sim- 
ply rolled up their trousers and walked 
out to the working sites. Then there 
came a day when the boats could no 
longer float, and the small amount of 
drilling that remained was done by con- 
ventional twin drills hung from side- 
boom tractors. 

The 265-mile line, which is scheduled 
to go into service next month, will ex- 
tend from the Oakford storage field near 
Delmont, Pa., 35 miles from Pittsburgh, 
to a point near Lambertville, N.J., where 
it will connect with the main Texas East- 
ern Transmission Corporation pipe line 
that runs from Texas to New York City. 
The new line is 24 inches in diameter 
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DRILL BARGE AT WORK 
The SD-65 submarine piston drill, with its 20-foot steel that has a piece of sand 


pipe around it, is shown here as it is about to be lowered to the river bed. 


What 


appear to be posts in the water are casing through which the holes were loaded 
with powder. When this picture was taken the water level was so low that a bull- 
dozer with a rear-end winch was used to move the boat between drilling points. 


except at river crossings, where an addi- 
tional 16-inch section was laid as a pre- 
caution in case one of them should break. 
Four other major river crossings besides 
the Susquehanna are involved in the proj- 
ect. Two of them, the Conemaugh and 
the Juniata, were contracted to Pentzien, 
Inc., and the others, the Schuylkill and 
the Delaware, were awarded to the Mis- 
souri Valley Dredging Company. 

From valve stations on both banks, 





At the left are five Quarrymaster Carset bits as they ap- 
peared after they had collectively drilled almost 2 miles of 
The two at the left were originally 
of 6-inch gauge and the three others of 5!4-inch. All were 
worn down approximately 34 of an inch. Only one carbide 


holes in the river bed. 
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where the dual subaqueous sections tie 
in with the single overland conduit, the 
Susquehanna crossing is 5936 feet long— 
well over a mile. All but a few hundred 
feet of it on each side and a short stretch 
across a small island near the center of 
the stream is underwater, the river at 
that point measuring 5062 feet from high 
bank to high bank. The two lines occupy 
individual trenches, separated by 50 
feet, with the 16-inch branch down- 


DRILL BITS AND POWDER 





stream. The general sche: ie was to, 
cavate the trenches, pull | 


Ne Pipe in 
place and then backfill «he Opening, 
Specifications called for a minimun , 


3 feet of coverage, and, ic be op th 
safe side, the contractor drilied the blag 
holes an average depth of 10 feet ang 
a maximum of 14 feet. 

Pentzien got on the job about June 
at wnich time the water averaged 5 fe 
deep in the working zone. As the bot 
tom consisted of rock, with little or y, 
overburden in most places, drilling an, 
blasting were mandatory, and the com 
pany decided to do the drilling froy 
floating equipment of its own desir, 
and construction. It built two barge 
and equipped each with a different ma 
chine. Most of the work was done } 
the one carrying an Ingersoll-Rand ai 
powered piston-type submarine dil 
which is essentially a modern but smalle 
version of the units that achieved the; 
first success on Panama Canal drill boats 

The newer type, designated ag the 
SD-65 submarine drill, is an adaptation 
of the QD-65 designed a few years agy 
for Ingersoll-Rand’s Quarrymaster, ; 
huge self-contained, self-propelled heavy. 
duty machine that is now widely utilized 
for putting in large-diameter blasthole 
in quarries, open-pit mines and on large 
construction jobs such as the New York 
Thruway. The SD-65 has a 6)4-inch 
bore and 10-inch stroke, strikes 200 blow: 
a minute and, like the QD-65, can use 
43%4-, 5'4- or 6-inch Carset bits. 

Experience has shown that the piston 
drill is better adapted for submarine 
work than the newer, faster-striking 
hammer drill which serves well-nigh uni- 
versally for small-hole blast drilling. In 
the case of the latter unit, which or- 
dinarily employs drill steel not more 
than 2 inches in diameter, the relatively 
small bit tends to slither around and 
slip off boulders when they are encoun- 
tered and, hence, bind in the hole. 



















insert (in right-end bit) was damaged by the hard service 
The other picture shows a new 5'-inch bit that was used 
for only a few hours. It is attached to the hollow drill rod 
that started and finished the job without needing attention. 
Below it is one of the 414x22-inch dynamite cartridges. 
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% Was to ey 
€ pipe jn DETAILS OF DRILL TOWER 


‘© Opening the view below shows the back of the 
Minimum (MM hase of the 35-foot tower on which the 


be on qm $D-65 drill was mounted. The tower 
‘ed th was hinged on a trunnion on the struc- 
9 el ral-steel base so that it could be laid 


10 feet anim pack in horizontal position, as seen at 
the right. The weight is distributed so 
bout June fm evenly that the _ and peg at the . 
raged 5 fee bottom meoly oe aoe the upper a besoin 
A ofthe tower. The whole assembly, wi 
8 the hot the air hoists that served it, waserected , 

- little oy nfl on steel skids so that it could be readily (ea 
drilling an, removed for shipment to another job. ™ 
nd the con In the right-foreground of the picture F eee ase 
me atthe right is a 3-drum winch that could ~ ee 
ruling fron maneuver the barge by means of wire os 
OWN desig ropes running to shore points or to 
two barge "‘deadmen” in the river. Beyond the 
ifferent me winch is the radiator of the 500-cim 
: compressor that supplied air for the 
a8 done byl drill and the tower hoists. 
1-Rand air 
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hen, too, if sand or pebbles get into joined together side by side with steel 
le hole, the steel often becomes stuck pins run through matching steel-plate 
id is difficult to extract. On the other ‘‘ears’’ working on the principle of old- 
and, the piston drill, with its large- style railroad-car couplings. About 6 
lamheter reciprocating rod and attached feet of the forward end of the central 
it, Works with a punching motion that pontoon section was cut off to form a 
“ms to grind up material beneath and block U-shaped recess. The tower was 
hind it. The whole assembly is sturdy erected at the edge of the base of the U, 
lough to take the punishment without and planks laid across the opening in 
amage, front of the drill and supported by the 
On the Susquehanna crossing job, the flanking pontoons provided a working 
D-65 was mounted on a heavy slab- _ platform for the drillers. 

ack that traveled up and down on a As accompanying photographs show, 
-foot structural steel tower. The barge, the tower was trunnion mounted so it 
leasuring 1x53 feet, was composed of ~ could be pulled down and laid in hori- 
Xsteel-pl:: te pontoons, each 7 feet wide, zontal position. The slabback and drill 
5 feet len gand 34 feet deep. These served as counterweights, and the weight 
‘te assem bled in three tandem groups’ was distributed with such precision that 
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the tower was almost in perfect balance 
on the trunnion. In addition, the base 
was set on horizontal steel members or | 
skids by means of which the entire as- 
sembly could be readily moved from the 
barge and loaded on a truck or railroad 
car for transportation to another job. 
At the base and just back of the tower 
were two Ingersoll-Rand air hoists: a 
large unit that raised and lowered the 
slabback and drill and a smaller one 
that handled drill steel, sand pipe, etc. 
A 500-cfm diesel engine-driven compres- 
sor stationed aft on the boat supplied 
operating air for the drill and hoists. 

The barge was equipped with spuds, 
one at each forward corner, and these 
were lowered to the water bed to keep 
that end steady for drilling. Provision 
for holding the floating platform against 
the current and for moving it consisted 
of three wire ropes: two extending from 
the bow and one from the stern to points 
on shore or to “‘deadmen’’ set in the 
















SEATING CASING 


The power of the drill was used to 
drive casing through which powder was 
loaded into the holes. 
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river at suitable places. These lines were 
run on and off their respective drums 
on a gasoline engine-powered winch. Be- 
cause of the low and continually falling 
water level, however, it was not neces- 
sary to use this gear to any extent or 
to resort to one of two available small 
steel-hull boats propelled by outboard 
motors. Instead, it was possible for a 
bulldozer with a rear-end winch to travel 
the stream bed, and that machine was 
utilized much of the time to nudge the 
barge the short distance between hole 
locations. It also pushed a lot of the 
overburden and loose rock out of the 
paths of the drill rigs. 

Trenching was started on the east 
bank and carried out as far as the island 
near the center of the stream. The crews 
then moved to the west bank and again 
worked towards the middle. In the be- 
ginning, the trench for the 16-inch pipe 
was excavated first. Some of the broken 
rock was deposited downstream in a 
ridge and the remainder was cast up- 
stream and then leveled off with bull- 
dozers to form a slightly inundated road 
to serve as a haulageway for equipment 
and as a working base in digging the 
upstream trench. This plan had to be 
modified somewhat later when the time 
limit for completing the 24-inch branch 
was moved ahead from October 1 to 
September 1. 

Holes for each trench were drilled in 
two parallel rows spaced 42 inches apart. 
Those in each line were also normally 
spaced on 42-inch centers and staggered 
in relation to those in the neighboring 
line. When drilling, the bit worked in- 
side a piece of 7-inch sand pipe that 
rested on the river bed and was long 
enough to extend above the water sur- 
face. This kept sand and gravel out of 
the hole. After drilling was completed, 
the bit was withdrawn and a length of 
5 Y%-inch casing lowered inside the larger 
one and bottomed partly in the hole, 
a few blows on top of it with the drill 
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bit forcing it down to insure a secure 
fit. The hole was later loaded with pow- 
der through this casing, which was then 
removed with the aid of a line from the 
small air hoist. 

In the area under consideration, the 
Susquehanna crosses many miles of suc- 
cessive ridges of the Appalachian Moun- 
tains at a considerable angle, forming 
one gap after another. The ridges are 
composed mainly of alternating layers 
of various sedimentary rocks that have 
undergone folding and structural changes 
as a result of long geological processes. 
On the river bed, narrow bands of the 
more resistant formations rise a little 
higher than the softer intervening ma- 
terial and are naturally the first to be 
exposed when the flow of water decreases. 
These strata dip at an angle of around 
60° from the horizontal, and the pipe 
line intersects them at a slight angle to 
their strike. 

Approximately 60 percent of the drill- 
ing was in red shale, in which progress 
was fast, and the remainder was either 
in rock of granitic origin or in quartzite, 
both of wnich were much harder than 
the shale. All told, the SD-65 drilled 
1075 holes, about 10,750 feet in the ag- 
gregate, or slightly more than 2 miles. 
The machine averaged around a hole 
per hour, or from 18 to 20 holes in two 
10-hour daily shifts. This included all 
down time such as blasting periods, when 
the barge had to be moved downstream 
well out of range, and also days when no 
drilling was done. Actual drilling time 
was 30 to 35 minutes per hole. 

Virtually all this work was done with 
five Carset bits—two of 6-inch gauge 












and three of 5¥2-inch. Another of 4 
latter size was put in service during 4 
closing days, but was used only sligh 
As an accompanying picture shows, th 
bits finished the job in eonerally go 
condition and with considerable footas 
left in them. All were worn dow; 
gauge approximately % inch, practic, 
ly to the same diameter as their bod, 
or stems, but in just a single cage 4; 
one of the tungsten-carbide inserts (the 
are four in each bit) sustain damage, ay 
that was not serious enough to interfe 
materially with the bit’s effectiyenos 
Only one drill bar or rod was used dur 
the weeks of work, and at the finish ; 
was, to all appearances, as good ag ney 
It is made of alloy steel, is 20 feet lo, 
and has an outside diameter of 3% inche 
and a central 24-inch hole for the pa 
sage of air to blow out the hole. 
Holes were loaded with two kinds o 
powder, both in 4'4x22-inch cartridge 
weighing 1624 pounds. In the botto 
of each hole was placed a charge 4 
““‘high-velocity”’ gelatin dynamite, whid 
has great resistance to disintegration 
water. On top of it were put either tw 
or three cartridges of ordinary gelati 
dynamite, followed by some sand sten 
ming. Primacord, which was used f 
all firing, was connected to the wate 
resistant unit. It is believed that i 
most instances the Primacord detonate 
the upper cartridges first, but there wz 
always the assurance that if this faile 
to happen the bottom one would explod 
those above it. Holes were loaded soo 
after they were drilled. To the endo 
the short piece of Primacord extendim 
from each of them was attached a smal 





PERSONNEL 
Forrest Andrews, superintendent (wearing hat), and Clarence Zarn, his assistant, 


posing (left) just after walking out of the river. Roger Pentzien, a member of the 
firm, also spent considerable time directing the job. Members of the drilling crews 


are shown above aboard the SD-65 drill barge. From the left they are: 


Harry 


Benning, Orbon Wallace, Walter Clayburger, Roland Blass, T.D. Stout, foreman, 
Harold Asper, Foster Minnich and Austin Johnson. This picture shows the bow 
of the barge with the central U-shaped opening and the drill mounted at its base. 
Planks were laid across the gap to provide a platform for the drill operators. 


CoMPRESSED Arr MAGAZIN 


























other of 4 
vice during 
CG only sligh 
sure shows, 
=Nerally go, 
erable footag 








linear foot. Joints between lengths were encased in wire- 
bound wooden strips after welding (right) so that the coat- 
ing of bitumastic enamel would not be scraped off when 
pulling the line into the trench and backfilling the latter. 
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a ly : | ae WEIGHTED PIPE 

e for the pa At the left is shown a piece of 24-inch pipe covered with 

» concrete reinforced with chicken wire to prevent it from 

€ hole, floating. A 40-foot length weighs around 16,000 pounds 

two kinds and has a negative buoyancy of about 100 pounds per 

1 the bottom block of wood which floated in plain fore putting it in place by covering it 
a charge iM sicht until the time came to make the with concrete mixed with the heavy min- 
amite, whidl™ connections for firing. Fifty or more eral barite and reinforced with chicken 
ntegration i—™ holes were ordinarily blasted at a time, wire. Prior to that the pipe was given 
it either tw but one group of 650 was shot near the two coats of bitumastic enamel to pro- 
nary gelati@™ close of the work. Approximately 90,000 tect it against corrosion. Sections that 
© sand stem pounds of explosives was consumed. were to remain straight were delivered 
vas used fa Blasting produced a trench with a V- to the contractor already encased in con- 
) the wate shaped cross section up to 25 feet wide’ crete; those that had to conform to the 
ved that if at the top. The broken rock that was’ contours of the terrain at the edge of 
d detonate not thrown aside was excavated with the stream were bent in his yard on the 
it there wa Bucyrus-Erie, Koehring and Northwest east bank. The coated 24-inch line had 
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draglines equipped with buckets of %- 
and 14%-cubic-yard capacity. Each of 
these crawler-mounted machines built 
its own roadway in the trench as it 
moved along, first depositing rock be- 
hind it for that purpose and then, using 
that stretch as a base, removing material 
from in front of it and piling it along- 
side the trench. 

Both the 24- and 16-inch seamless- 
steel pipe laid in the Susquehanna River 
section are of extra-heavy construction, 
having walls '4 inch thick. As received 
from the mill, the 24-inch size in lengths 
of approximately 40 feet weighed about 
130 pounds per linear foot. This was 
increased to more than 400 pounds be- 


















LOADING HOLES 
At times during the latter stages of the 
work ‘ne water was so low that powder- 
men \/alked from-one hole to another. 






a negative buoyancy of around 100 
pounds per running foot and the 16- 
inch about 60 pounds, based on the spe- 
cific gravity of water as 1.00. 

The pipe entered the open trenches 
in the river from the eastern shore, ad- 
ditional sections being welded on as the 
strings extended farther into the water. 
Pulling power was supplied by a Fred 
Cooper winch which was placed at con- 
venient points where lines were attached 
to deadmen and heavy pieces of equip- 
ment to give it the required stability 
to do the job. All welds were X-rayed 
with portable equipment by Industrial 
X-ray Engineers. After the completion 
of a weld, the adjacent uncovered areas 
were doped with enamel and encased 
in a protective jacket of wooden strips 
wrapped with wire. Once the lines were 
in position, the trenches were backfilled 
by the draglines. 

The pipe line will have a carrying ca- 
pacity of more than 200 million cubic 
feet of gas daily. This fuel, stored by 
Texas Eastern in the Oakford field dur- 
ing the summer period of slack demand, 
will be withdrawn in the colder months, 
transmitted and turned over to Trans- 
continental Gas Pipe Line Corporation, 
which will deliver it to its customers. 
Under the agreement between these con- 
cerns, Texas Eastern can store 12 billion 
cubic feet of gas yearly for this purpose, 
the gas coming from Transcontinental 
originally. ‘Thus Texas Eastern will 
merely perform a storage and transmis- 
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sion service and, in connection with it, 
will operate the new line. In addition to 
the latter, the project called for a 3300- 
hp compressor station near the storage 
field to boost the pressure of the with- 
drawn gas prior to its transmission. The 
cost of the line and appurtenant struc- 
tures is estimated at $31 million. 

The Oakford storage reservoir, a 19,- 
000-acre depleted natural-gas field, is 
owned jointly by Texas Eastern and 
New York State Natural Gas Corpora- 
tion, a subsidiary of Consolidated Nat- 
ural Gas Company. It began to receive 
gas in 1951 through a 774-mile, 30-inch 
line that Texas Eastern laid from Kos- 
ciusko, Miss., to near Connellsville, Pa., 
and thence 35 miles to the Oakford stor- 
age reservoir. It has also constructed a 
compressor station near the field to in- 
ject the gas into the ground. This has a 
total capacity of 30,000 hp, and is now 
in service. The underground reservoir 
has two storage horizons. The upper 
one, called the Murrysville Sand, will 
hold 85 billion cubic feet of gas of which 
52 billion will normally be withdrawn 
during the winter months. The lower 
zone, or Fifth Sand, will absorb 20 bil- 
lion cubic feet of which 8 billion will 
usually be taken out in winter. 

Pentzien, Inc., started out in Omaha 
in the 1930’s as the Omaha Dredge & 
Dock Company, a partnership which 
was dissolved in 1950. Then two com- 
panies were formed: Pentzien and The 
Missouri Valley Dredging Company. 
The latter constructed the Schuylkill 
and Delaware river crossings of the Oak- 
ford-Lambertville line. 

Pentzien’s Susquehanna job has been 
in charge of Forrest Andrews, superin- 
tendent, and his assistant, Clarence Zarn. 
Roger Pentzien, an official of the firm, 
divided his time between this operation 
and others the concern had underway. 
T. D. Stout and Edward Mueller were 
drilling superintendents and J. C. Smith 
had charge of the pipe work. 
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PROTECTING MEN AND MACHINES 
FROM DUST (PART 11) 


The Devices Available for Doing This Are Many and Varied 





Robert J. Nemmers 





HE various types of air-cleaning 

| devices in use can be broken down 
into several distinct classifications, 

and for simplicity’s sake we will treat 


them in groups which differ in the way 
separation is effected. 





Filters 
This is the most important type from 
our standpoint and can be divided into 
at least four groups: 






1. Protective units for air compressors 
and internal-combustion engines, as 
well as for air-conditioning systems. 
These are intended for the removal of 
normal contaminants from large vol- 
umes of air. Efficiencies range from 
less than 50 to 99 percent (weight). 
2. Cloth filters for heavy dust load- 
ings. Efficiencies as high as 99.9 per- 
cent (weight) are not uncommon and 
the discharged air is clean enough to 
meet most requirements. 

3. Filters made of such materials as 
compressed glass fibers, cellulose-as- 
bestos paper, resin-impregnated wool 
or deep beds of sand. Their efficiency 
is high—virtually 100 percent—and 
they are used for the final cleaning of 
air that must be as free as possible 
from contaminants. 

4. Filters worn by individuals to pro- 
tect them against heavy concentra- 
tions of dust. 














pressed air. 


Class No. 1 includes disposable, semi- 
permanent and permanent units of two 
broad types—viscous and dry. The vis- 
cous filter is coated with an “‘adhesive,”’ 
a sticky substance that helps to catch 
particles in the air stream and prevents 
them from being reéntrained. The ad- 
hesive, usually an oil or grease of low 
volatility, is also a good wetting agent. 
The filtering medium is generally glass 
wool, hemp or other vegetable fiber, ani- 
mal hair or wire mesh and is placed in a 
boxlike enclosure several inches deep and 
varying in area. Normally, the fibers are 
packed with increasing density from 
front (air inlet) to back (air outlet), the 
idea being that most of the large particles 
will be removed before the more compact 
section is reached, thus lengthening the 
service life of the unit. 

When resistance to air flow becomes 
excessive, the disposable filter is dis- 
carded for a new one. In the case of a 


semipermanent installation the packing 
may be taken out for washing and reoil- 
ing, or it may be equipped to perform 
these operations continuously. One of 
the latter variety, which is illustrated, 
is made up of two wire mesh-panel belts 
one of which moves through an oil bath 
where the dust settles and forms a 
sludge. Because viscous-type filters 
clean air by impaction of the aerosol 
particles on the coated fibers, high air 
velocities—250 to 600 fpm—give best 
results. Their efficiency ranges from 85 
to 90 percent, and more in some cases. 
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VISCOUS-FLUID FILTERS 


The two belt-type filters shown are both cleaned automatically with the aid of com- 
The Air Maze at the right operates much like a Ferris wheel. Inter- 
locking panels are cycled through the unit by an air cylinder acting on a ratchet 
device. As only one face of each panel is presented to the incoming air stream, 
re-entrainment of dust particles is prevented. The pulsating movement imparted 
by the cylinder to the belt and panels results in shaking each panel vigorously at 
least six times during its travel through the oil bath and therefore in thorough 
cleaning. The other filter, made by Dollinger Corporation, has two endless belts 
of wire mesh. The one on the inlet side passes through an oil bath, the other one 
does not. This, in effect, is a combination wet-and-dry type filter and makes sure 
that none of the adhesive oil will be entrained in the air stream. The belts are cycled 
by an electric motor, and each one is cleaned by jets of compressed air. In Doth 
filters dust and dirt are removed as sludge from the bottom of the oil reservoir. 


Dry separators are similar to the vis 
cous type in area though their depth 18 
often greater and they have about the 
same kind of filter media. Because at- 
hesives are eliminated, their air passages 
are normally smaller than those in Vi 
cous units of like efficiency and it ¥ 
therefore necessary to operate them 4 
lower velocities. However, it is possible 
to increase their effective surface are 
from ten to fifteen times by pleating the 
media like an accordion. 

When pressure drop in a dry separato! 
becomes excessive, the whole unit or cel 
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isgenerally thrown away, although there 
are some types that can be easily cleaned 
and reconditioned. Others can be auto- 
matically cleaned by periodically causing 
them to vibrate or by manually reversing 
the air flow at fixed intervals. Although 
it is best to be governed by manufac- 
turers’ recommendations in the disposal 
or cleaning of both viscous and dry 
filters, rule of thumb dictates action 
when the air flow has been cut by 10 per- 
cent, or the pressure loss is twice as much 
as it was initially. 

_Cloth-bag filters are exactly that— 
bags of cloth through which the dirty air 
passes, leaving dust and other foreign 
matter clinging to the inner surfaces. 
They are from 5 to 20 inches in diameter, 
from 2 to 30 feet long, and suspended 
vertically with the open ends attached to 
an inlet manifold at the top and/or the 
bottom. As the polluted air enters the 
manifold, it strikes a baffle which causes 
the larger particles to drop out of the air 
stream, which then proceeds on its way 
through the bags. This type may be 
cleaned ¢:ther by shutting down the unit 


Shown are two types of bag filters one of which is cleaned 
mechanically and the other by compressed air. In the latter 
(left), the Amer-Jet made by American Air Filter Company, 
a chain sprocket drive on the front serves to carry individual 
rings around each bag up and down. Jets of compressed 
air issuing from the rings dislodge dust, which falls into 


BAG FILTERS 


and shaking the bags or, as in the case 
of those illustrated, by some automatic 
means. Filters so equipped use air at a 
considerably higher velocity than the 
usual shakedown type. A “pillow case’’ 
pulled over a frame may be substituted 
for the bag, the dirt-laden air flowing 
through the envelope into the collector 
and thence to the discharge. Cleaning is 
done by shaking the frame. 

Cotton is the most common bag ma- 
terial, especially for cold noncorrosive 
aerosols. Wool felt and fabrics woven of 
glass, asbestos or Du Pont Orlon also 
have been utilized. The cloth-bag type is 
designed primarily for treating dry dusts 
or fumes at. moderate temperatures, 
work in which efficiencies as high as 99.9 








A normal man takes in every day 
3 pounds of food, 4 pounds of water 
and 34 pounds of air. With the air 
he consumes varying amounts of dust, 
pollens, smoke and other pollutants, 
depending on where he lives. 











hoppers below. The other collector, called the Spirokleen, 
is manufactured by Turner & Haws Engineering Company. 
It is cleaned by a spiral wiper blade which revolves inside 
the bag and scrapes off the deposits, which likewise drop 
into a hopper. Other filters of this type are vigorously 
shaken at intervals to effect cleaning. 


percent have been recorded. It is less ef- 
fective in handling mists. Another factor 
that may limit its use is the size of the 
installation, which is necessarily large. 

High-efficiency filtering media are 
many and varied but generally consist of 
specially manufactured fine-fiber paper 
such as cellulose-asbestos. Others are 
composed of compressed giass fibers and 
composite pads of glass fibers or of resin 
wool. One type of filter designed for un- 
derground use has a container packed 
with sand which varies gradually from 
coarse granules at the inlet to fine at the 
discharge. Though expensive, it is valu- 
able for cleaning air laden with corrosive 
mists. No disposal problem is involved, 
for when the sand plug is no longer fit 
for service it can stay buried and forgot- 
ten. 

Other filters in the high-efficiency field 
that rate special mention are the porous- 
stone, porcelain- or stainless-steel types. 
The latter is made by sintering powdered 
metal and converting the material into 
sheets that can be shaped—given ribs or 
fins that provide a large surface area in 
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PLEATED TYPE 


The filtering element of a unit manu- 
factured by Micro-Metallic Corporation. 
Air entering the container in which it is 
housed filters through the porous sec- 
tions, which are made of the sintered 
powder of stainless steel, and leaves by 
way of the bottom. The accordionlike 
pleats increase the filtering area many 
times. This type of separator is especial- 
ly suitable for service involving high 
pressures and temperatures and cor- 
rosive conditions. 


relation to size, as shown directly above. 
Their cleaning is somewhat complicated, 
as it necessitates boiling first in a caustic 
solution and then in a dilute acid solu- 
tion, followed by a clear-water rinse. 
However, they can be constructed to 
function at high pressures and tempera- 
tures and have the advantage of resisting 
all but those corrosive elements that at- 
tack stainless steels. 

Filters for personal use are perhaps the 
oldest in the world. There are frequent 
references throughout literature of cloths 
soaked in water to prevent inhaling dust 
and smoke. In the heyday of the Ameri- 
can cowboy, neckerchiefs served to pro- 
tect the lungs rather than to hide the 
faces of the bad ’uns, and they are worn 
for that purpose even today. From these 
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first makeshifts came masks that were 
designed especially for the protection of 
workers in dusty places. Offshoots of 
these are firemen’s respirators which, in 
addition to filtering, adsorb dangerous 
gases by passing the air through small 
beds of activated charcoal or alumina. 
This, too, is the principle on which the 
gas masks of the Armed Forces are 
based. One was actually constructed on 
the principle of the electric precipitator, 
but the idea was abandoned because a 
unit small and light enough to be readily 
portable was unreliable. 


Electric Precipitators 


Electrical precipitation has a wide 
field of application in large industrial 
establishments and public utilities as 
well as in metallurgical and chemical 
plants, in the former to remove fly ash 
and in the latter to trap fumes and acid 
mists. Because cleaners of this type can 
be made of corrosion-resistant materials, 








In Great Britain the Department 
of Scientific and Industrial Research 
estimated a few years ago that 2% 
million tons of coal issues annually 
from chimneys in the form of smoke 
and that this amounts to only one- 
third the volume of accompanying in- 
visible gases. Thus the total loss of 
coal, caused mainly by poor combus- 
tion, is 10 million tons, all of which 
winds up as atmospheric pollution. 








they are suitable for service where hot 
and corrosive gases and run-of-the-mill 
aerosols are encountered. There are two 
classes: the Cottrell precipitator, and 
what is referred to as the 2-stage ma- 
chine. The Cottrell unit is of the single- 
stage type; that is, charging and deposi- 
tion take place at the same time in the 
same electrical field. In the 2-stage pre- 
cipitator the particles are subjected 
successively to a charging field and then 
to a deposition field—they first receive a 
positive charge of electricity and then 
accumulate on negatively charged plates. 
The latter system is presented schemati- 
cally in this article. 

Ordinarily, the two types are cleaned 
by shutting them down and washing the 
collector plates with jets of high-pressure 
water, but machines that do this work 
automatically have been devised. One 
of these has several collectors mounted 
on a moving belt which periodically dips 
them into a water or oil bath. Both pre- 
cipitators operate on rectified alternating 
current: the 2-stage unit at around 12,- 
000 volts in the charging or ionizing stage 
and 6000 volts in the collecting stage; 
and the Cottrell machine at 24,000 volts 
and more. Either one offers little re- 
sistance to the flow of air. When bone- 
dry dusts are being handled it is some- 
times necessary to inject a water mist to 


improve the conductivity of the; 

deposited layers of dust. Efficieng 
high, frequently in excess of 98 sail 
and sometimes more than 99 y e 
(by particle count). é 


Settling Chambers : 
The settling chamber is the sine 
form of air-cleaning device; it ig is 
long boxlike unit through which the» 
taminated air passes at low speed toy 
mit separation of the entrained parka 
by gravity. It is used mostly for eolig 
ing extremely heavy dust concenp 
tions, but also products such ag op 
dered milk. Refinements include mu 
screens, to slow down the movement; 
the air, and shelves to increase the m 
lecting area. However, none of the 
filters does a thorough job even thoy 
the capacity is high. They serve an} 
portant function as precleaners wha 
low velocity and large space reguix 
ments are permissible. 


Air Washers 


Air washers are only moderately sy 
cessful as cleaners but serve a very ug 
ful purpose in controlling dew point} 
the air-conditioning field. In equipme 
of this kind the air generally floy 
through a chamber in which banks; 


AIR-LINE SEPARATOR 


The Johnson separator shown combines 
two principles of operation. Entering 
air is reduced slightly in velocity to ¢t 
fect the removal of much of the et. 
trained dirt and moisture. The air then 
passes through several layers of coarse: 
mesh screen arranged in a labyrinth 0 
baffles. Rapid changes in the direction 
of flow cause the remaining dirt to drop 
out. The installation pictured consists 
of two 4-inch separators and cleans. 
cfm of free air at 90 psi. The small pipes 
leading from the bottom drain the 
moisture into an automatic trap. 
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COLLECTOR CELL 
(To collect particles) 


nozzles are mounted at varying levels. _ _ . 
hese spray water into the air stream, ( 
| 


sometimes against it or in the direction SC : 
of the flow, or even in both directions. ev cc | 
Atthe discharge end are bafflesarranged == + ~—_srwit agsepuy || 
inazigzag pattern which collect mostof = | =|. | ~— 4 
the large mist particles as well as any 


entrapped dust. 





Wet Filters 


Separators of the wet type are com- 
posed of groups of cells usually contain- 
ing glass fibers. They are set at an angle 
to the air stream and are kept moist by a 
continuous fine mist of water directed 
against them from above by nozzles. 
The air flows through the filtering medi- 
um and then comes in contact with a 
baffle-plate arrangement, much like that 
at the outlet of the air washer, where any 
entrained moisture is deposited. Wet 
ilters are especially suitable for treating 
acid mists and certain vapors. They are 
hot intended for handling hydrophobic 
substances. Both air washers and wet 
separators have one thing in common: 
the waste is in the form of a liquid, which 
is often easier to dispose of than a solid. 











STEEL-MILL APPLICATION 


Spray Towers a obo 

Where plent ilable Westinghouse Precipiicon air-cleaning equipment handles 210, cfm of air a 
spray t 2 a one eno \. the Fairless Works of United States Steel Company at Morrisville, Pa. A section of 
Sowers ame Tenaamnly: aaa AR: eee the installation is shown at the top. The perspective drawing illustrates the Pre- 


“sand primary cleaners in treating ciptron’s construction and method of operation. As the air passages are little re- 
blast-furnace gas and in ridding smoke of stricted the pressure drop is small. 
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cinders and fly-ash. In operation, the air 
flows into the tower tangentially and 
whirls through sprays of water to effect 
the removal of most of the particles car- 
ried by it. Where greater separation is 
desired, the centrifugal force is supple- 
mented by baffles interposed in the air 
stream to change its direction rapidly. 


Centrifugal Separators 
In this category are two types: wet 
and dry. The latter, in turn, is divided 
into two classes: cyclones and baffle 





























































chambers. The cyclone consists of a cyl- 
inder, 4 to 15 feet in diameter, which 
terminates in an inverted cone at the 
base. The air enters tangentially at the 
top, and in its passage toward the tip of 
the cone the centrifugal force imparted 
to it hurls the entrained particles against 
the walls of the cylinder and cone. The 
solids drop into a collecting hopper while 
the cleaned air flows up and out through 
a tube in the cylinder. Cyclones are de- 
pended upon extensively in areas where 
dust loads are heavy, for the removal of 


CENTRIFUGAL FILTERS 


Two applications of the principle of centrifugal separation are illustrated by the 
Amer-Clone (top) and the Roto-Clone, both products of American Air Filter Com- 
pany. Air is admitted to the former through annular vanes that produce the nec- 
essary rapid rotary motion. In the Roto-Clone a turbinelike impeller provides the 
centrifugal force. The dust is directed into a hopper that forms the base of the unit. 







condensed water vapor i: air dist;; 
tion systems and for other similar , 
plications. | 

There are variations of the basic ; 
sign, including a bank of » mal] eyclon 
to be used instead of a sinzle large E 
a setup that will handle the same volun 
of air with increased efficiency, Ther 
a type with annular vanes in place of th 
tangential entry port to impart thew); 
ing motion to the air. Another cenit 
ugal separator incorporates aq turbine 
like impeller in a cast housing, Ag 4, 
air flows through the latter the fap 
blades direct the dust into a collect, 
chamber. One of these, a Type D Roy 
Clone, is illustrated. By still another 
method the air stream is made to wh; 
by putting baffles or obstacles in its path 
If it moves fast enough, the particulay 
matter will strike the obstructions ay 
drop out of suspension while the air cop 
tinues along its course. This type j 
highly efficient where the aerosols jp 
volved are large and is frequently usy 
as a precleaner (as ahead of a cloth-by 
filter). | 

Wet centrifugal separators are sone 
times known as inertial scrubbers and 
create and apply the wh'rling action ip 
the same way as does the dry type. The 
only difference is that a fine mist i 
sprayed into the air stream before its 
entry into the unit. Spray towers, dealt 
with previously, do not come under this 
classification because the air is sprayed 
with water inside the separation chan- 
ber, not ahead of the inlet. 
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Miscellaneous 
This article would not be complete 
without some mention of the most mod 
ern air cleaner, the supersonic-souni 
generator, which is fast gaining favor in 
certain fields of application. The high- 
frequency waves produced by this device 
cause many small particles in the air to 
come together and form a single large 
one, thus simplifying removal. Super- 
sonic generators are often used in c02- 
junction with secondary collectors 3 
aftercleaners. In addition, there at 
separators that embody a number of the 
principles described, and for them manv- 
facturers can rightly claim efficiencies 
somewhat higher than those obtainable 
with a unit operating on but a single one. 
In general, all air-cleaning devices, | 
from the largest to the smallest, ar 
based on the fundamentals we have 
tried to explain. Each has a job to pe 
form, and the choice of a filter suitable 
for a specific purpose depends on numer 
ous variables; so many, in fact, that its 
not possible in the space allotted to 90 
into them here. Anyway, it is far better 
policy to leave that to the manufac: 
turers, many of whom coéperated in the 
preparation of this article by making 
available much of the source material 
and most of the illustrations. 
(Conclusion) 


EL. 
whic 
proc 
witl 
suck 
tain 
app 
mot 
bea 
gea 





hig 
ical 
wel 
sor 
eve 
in 1 
ple 
pa 
eit 


tic 
Va 





COMPRESSED AIR MAGAZINE 





1: air digtyi 


Of the basic 





ADAPTABLE 


















f re nal] Cyclo, 
ns le large yi 
AC Same volyp 
tency. Ther 
S in place of th 
npart the wh; 
nother Centrif 
























, Molded Form It Has 


ymerous Uses 
ito a Collect, 


Type D Roiiiin Industry 
’ still anothe 
made to wh; 
les in itg path 
he particula, 
tructions an; 
le the alr Con 
This type i 
> aerosols jp 
‘quently Ser 
f a cloth-be 


Jane 8S. Muller 


ORE than 2000 applications, 
many of them in the automotive, 
TS are som textile and electrical industries, 
rubbers anjhave been found for molded nylon, the 


ing action infdevelopment of which has opened a vast 
‘y type. Thellmew field for designers who discover new 
fine mist isMuses for it well-nigh daily. Because it 


n before its 
Owers, dealt 
e under this 
r 1S sprayed 
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ombines many desirable characteristics 
in one product it is becoming an impor- 
tant engineering material, for its unique 
properties enable it to perform excep- 
tionally well in many instances where 
metal and other plastics have done only 
passably well. 

To quote from literature published by 
E.l.du Pont de Nemours & Company, 
which originated the highly adaptable 
product, its uses “Shave increased tenfold 
within the past three or four years with 
such diverse applications as bearing re- 
tamers for helicopters and nail-polish 
applicators; mechanical parts in auto- 
mobiles and buttons on nylon sweaters; 
bearings in heavy textile machinery and 
gears in hand egg-beaters.”’ 

Of light weight, molded nylon has 


€ complete 
most mod- 
;onic-sound 
ng favor in 
The high- 
this device 
| the air to 
ingle large 
i. Super- 
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there are high tensile strength, toughness, chem- 
ber of the § ical-, abrasion- and heat-resistance, as 
em mani- @ well as good machinability. At least 
fficiencies § some of these characteristics are behind 
btainable § every successful application, especially 
ingle one. in the field of bearings, cams, gears, wear 
devices, ® plates and other similar mechanical 
lest, are @ parts. Molding powder is available 
we have § either in solid granular form, cube-cut to 
b to per 4x!4x inch, or chopped to a granula- 
suitable & tion of 34 inch, and some types come in 
n numer: & varying colors. 
that it is Of the seven grades of powder now 
ed to g0 & marketed by Du Pont, probably the one 
ur better for which there is most demand is Zytel- 
xanufac- H 101, which may be molded either by ex- 
d in the trusion or injection methods. Conven- 
making tional machine tools and procedures 
naterial BH usually sive highly satisfactory results 


with moided nylon, which can be turned, 
tapped, drilled, milled and sawed. Re- 
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HAMMER AND KEY CASE 


Under test the nylon faces of the metal- 
working hammer shown above with- 
stood 1,260,000 fifty-pound blows from 
a pointed instrument, lasting two and 
one-half times as long as the next most 
durable material tried. Yet nylon does 
not mar soft metals. The bridge and 
loops of the key case illustrate how 
adaptable molded nylon is to intricate 
designing. In thin sections the material 
is resilient and flexible but also tough, 
and the loops can be readily snapped in- 
to and out of position for key insertion 
or removal. 


gardless of how it is fabricated, savings 
in the cost of nylon components are im- 
pressive owing to improved performance, 
faster production and more parts per 
unit of weight. 

Nylon has better heat resistance than 
any other thermoplastic material and 
bearings made of it have, where ade- 
quately lubricated, been known to serve 
satisfactorily even at surface tempera- 
tures above 300°F, which is considered 
the highest practicable limit for molded 
nylon. More sensitive to dry heat than 
moist, continued exposure to dry heat in 
excess of 250°F may cause embrittle- 
ment of standard compositions. Special 
heat-stabilized compositions are avail- 
able, however, for use at higher service 
temperatures. Nylon does not soften 
gradually, but has a specific melting 
point above which it develops a fluidity 
similar to that of lubricating oil. 

The most solvent-resistant of formulas 
are insoluble in common solvents, inert 
to alkalies, and stand up under dilute 
mineral and most organic acids, though 
their resistance to acids is not outstand- 
ing. Nylon does not affect petroleum 
oils or grease, nor is it affected by them 
at temperatures up to 325°F. And by 
reason of its inertness to a number of 
chemical solutions, the necessity of us- 
ing seals is obviated. Frequently, when 
fluids are being processed, they are per- 
mitted to serve not only as a lubri- 



























cant but also as a coolant for bearings. 

In bearing applications, failure usually 
can be attributed to overheating, which 
can be prevented by proper design and 
lubrication. Nylon has a tendency to en- 
close abrasive particles completely, thus 
restoring smooth bearing surfaces. Horn- 
like rather than brittle, it is harder than 
other flexible thermoplastics, and this, 
along with its low coefficient of friction, 
contributes to its abrasion-resistant 
property. 

The automotive industry uses more 
than 50 components made of molded 
nylon. The suitability of this material 
for molding to extremely close toler- 
ances, as well as in thin sections, has led 
to its enthusiastic acceptance especially 
in the bearing and gear field. Included 
among the parts are gears for distribu- 
tors, speedometers, timers and wind- 
shield wipers, light-load bearings and 
cams, clutch shaft bearings, insulator 
bushings, fuel-pump valves and valve 
components, fuse holders, tire-valve 
caps, hydraulic seals and dashboard ap- 
purtenances. 

Five years ago Packard Motor Car 
Company began experimenting with ny- 
lon and has substituted it for three brass 
parts in its automatic transmission: the 
8-tooth speedometer driving gear mount- 
ed on the output shaft splines; the trans- 
mission governor pinion; and the speed- 
ometer pinion and shaft assembly, which 
was originally injection molded onto a 
steel shaft. In most current automo- 
biles, the last-mentioned component has 
been simplified by forming both shaft 
and gear in one nylon mold, thus reduc- 
ing production time and costs. 

Sprague Devices, Inc., has started 
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turning out a windshield wiper that is 
operated by a nylon air cylinder 6 inches 
long. And the interior lights of many 
automobiles now have heat-resistant ny- 
lon lenses. Of simplified design, their 
flexibility permits snapping them into 
place without gaskets. 

One of the principal reasons for the 
textile industry’s enthusiasm for molded 
nylon is the fact that lubrication is not 
needed. In a business where spoilage of 
work from oil or grease may be as high 
as 20 percent, the use of unlubricated 
parts is a great factor in cutting costs. 
Nylon gears are placed so that no two 
metal gears will mesh, thus eliminating 
external lubrication and lessening the 
chances of product contamination. T'o- 
day molded nylon is formed into parts 
for drafting and spinning equipment, 
looms and winding machines, as well as 
into thread guides, crown gears, verge 
plates, etc. Verge plates are used in 
knitting full-fashioned hosiery and must 
have high impact resistance and resili- 
ency. Inserts of nylon far outlast those 
of other materials and provide an im- 
proved cushion for ‘“sinker-backs’’— 
needlelike metal components that cease- 
lessly pound the verge plate at high 
speed. An improved loom with nylon 
parts now on the market was tested for 
starts and stops equivalent to 50 years 
of operation without adjustment and 
did not show noticeable wear. 

The resilience of nylon gears is a major 
advantage that makes it possible to re- 
place an individual long-draft spinning 
unit in a matter of seconds without shut- 
ting down the entire machine. The aver- 
age textile mill is equipped with thou- 
sands of these units so that the removal 
of one without down time for the re- 
mainder results in considerable savings. 
MacDonald & Sons, Inc., development 
engineers, have gone into full-scale pro- 
duction of these long-draft spinning 
units in which thirteen parts, including 
gears and bearings, are made of Du Pont 


molded nylon. Trial runs have indicated 
that nylon components will not only 
outwear those of other materials but will 
also reduce power requirements because 
of their relatively low coefficient of 
friction and light weight. 

Spoilage is only one of the problems 
the textile industry has solved by the 
use of molded nylon. Teaseling or teasel 
gigging is an important phase of the 
cloth-finishing process and until World 
War II the nap on woven cloth was 
raised by means of thistles or teasels 
grown mostly in France and Italy. Then, 
when the plants were difficult to obtain, 
the mills turned to nylon. 

Close examination of a thistle will re- 
veal that it has numerous stiff horns each 
of which terminates in a tapered hook. 
It is the shape, flexibility and direction 
of these sharp hooks that effectively 
lifts the fibers and gives fabrics the de- 
sired finish. After being softened in hot 
water, natural teasels are set firmly in 
metal frames or slats which, in turn, are 
fastened to a cylinder on the gigging 
machine. The surface of the material is 
brought in contact with these slats, 
which are disposed at several points 
around the cylinder. The size of the 
latter determines the number of thistles 
required, which varies from 2500 to 4000. 


The first installation of nylop.p,, 
teasels, which are also secured to g, 
was made about twelve years ago ing 
of the largest woolen mills in the Unit 
States. After more than thirteen mo, 
of continuous service the experime, 
brushes showed little wear. The test 
demonstrated that fewer runs were nes 
ed to raise the nap and that the f,; 
was uniform and free cof the stre 
usually caused by defective naj 
teasels. It should beadded that exan;, 
tion and replacement of worn 
necessitated from one to two hours de 
time daily on each machine. Becayge 
the stiffness, nonabsorbency and dy 
bility of nylon teasels, cloth finish 
mills now expect them to last for geye 
years. : 

The substitution of ultrahard carb 
for conventional steel in tube and y 
dies has resulted in a polishing probj 
that is being solved by nylon-plasi 
belts extruded in either flat or roy 
section and machined into vary 
shapes. Commercial diamonds cany 
be affix:ed satisfactorily to fabric belj 
but when embedded in nylon the bot 
are cushioned and prevented from bei 
torn out of their sockets. Where th 


have been so mounted and used j 
polish inside ball-bearing races and ov 


PARTS FOR CAMERAS AND 
HELICOPTERS 


The “innards” of a home movie pro- 
jector, above, include gears machined 
from molded blanks of nylon resin. 
They run quietly without lubrication 
and outlast those of the material used 
previously. Nylon bearing cages in 
helicopter transmissions (left) have 4 
life of up to 2000 flying hours, as com- 
pared with 25 hours for the ones they 
replaced. 
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1 Of nylon-brf| © FARE COLLECTOR AND COMPONENTS FOR 

Secured to g, TEXTILE MACHINES 
° Y°ars ago in ol After repeated testing of one type of fare-collection box for 
ills j and trolleys that was under development for nine 

in the Up; buses 
: thirtee i years molded nylon was selected for 54 different parts, a 
Lh SSD onl j.w of which are shown at the right. The collectors are ex- 
© €Xperimen cted to remain in service for 30 years. Thirteen molded 
ar. The tes, nylon parts are included in a spinning unit (below) for the Se 
r runs wer “I textile industry. A machine contains about 200 of these 
1 that ¢ © Dea units, any one of which may be removed and replaced 
eae the fn without stopping operations. 
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ide diameters of cartridge rolls, the 
working time has been cut to one-twelfth 
hat required by the former hand _ lap- 
ing methods. Nylon belts for polishing 
jlass are being considered, and experi- 
ments are being conducted with flat- 
running belts to edge-up complex car- 
bide-tool shapes. Because the material 
is resistant to corrosion, well-nigh any 
type of coolant can be applied during the 
finishing operation. 

Another example of the industrial uses 
of molded nylon is small-diameter tub- 
ing made by the extrusion process for 
thermistors and serving in place of the 
conventional phenolic cartridge with 
metal caps. One glass-enclosed bead 
type in time-delay circuits is encased in 
tubing only about 4 inch in diameter. 
The heat-resistant property of the mate- 
nal is important in instruments of this 
kind because the connecting leads ex- 
tending from both ends of the tube must 
be flattened under heat and the mecha- 
hisms of which a thermistor isa part must 


= under a wide range of tempera- 
ures. 
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age 


The durability of nylon is exemplified 
in still another application. Wire screen- 
ing was previously measured by means of 
a counter wheel equipped with different 
kinds of rubber rims. As the least wear 
meant short lengths of wire for custom- 
ers, it was necessary to check the wheel 
diameter continually. Rubber rims were 
usable for three weeks at the most, but 
rims of Zytel-101 tubing made by Poly- 
mer Corporation showed no measurable 
signs of wear after more than six months 
of service. The same company also pro- 
vides Atco Electronics Corporation with 
special-grade strips of Zytel-101 for 
drawing and forming insulating shells 
for small-type servomotors. For this 
work molded nylon offers numerous ad- 
vantages such as forming without frac- 
turing and therefore fewer rejects during 
assembly. It not only withstands tem- 
peratures up to 221°F but remains stable 
at higher intermittent temperatures. 
Nylon powders are being molded into 
coil form with success because the 
strength of the material, even in the case 
of thin sections, eliminates breakage dur- 

















ing the winding operation and its heat 
resistance permits incorporating termi- 
nal blocks or other parts into and solder- 
ing lugs onto the form itself. Molded ny- 
lon handles on prods used in testing 
electrical circuits and equipment not 
only prevent breakage but also serve as 
insulation. 

Still’ other electrical applications in- 
clude extruded coverings for wire, cable 
and transmission lines. On one make of 
airplane are 16 miles of nylon-jacketed 
low-voltage wire, coaxial cable and 
transmission lines. In this service, the 
material offers protection against high- 
octane gasoline, hydraulic fluids and oil, 
as well as against abrasion, heat and 
fungi, aside from savings in weight. Even 
the miner’s lamp has been improved by 
nylon. Instead of the usual three battery 
cells, four are housed in a 1-piece case 
which, together with the insulation be- 
tween the cells, is of molded nylon. The 
factor of corrosion resistance enters here, 
for mine water is notoriously acid. 

Among the more complex mechanisms 
in which nylon plays an important part 
are the rackless conveyor-type dish- 
washing machines for commercial or in- 
stitutional use. ‘The soiled dishes are 
carried through the washing, rinsing, 
sterilizing and air-drying processes on 
an injection-molded belt that incorpo- 
rates as many as 1300 nylon parts in the 
small machines and 2500 in the larger 
ones. The conveyors are designed so 
that the dishes and glassware do not 
touch metal, thus avoiding chipping and 
breakage. 

Obviously nylon, the chemical which 
brought glamor to the fashion world not 
so long ago, has taken its place in in- 
dustry as a tough and adaptable mate- 
rial that has proved to be the answer to 
many problems. 
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Checking Nature’s Errors with 








Remedial Works 
At Niagara 


BOUT a million years ago there 

came to pass the combination of 

geologic conditions that resulted 
in the formation of spectacular Niagara 
Falls. Ever since that time Nature has 
been modifying her handiwork in the 
manner of a self-critical sculptor, knock- 
ing off a chip of rock here and there. In 
the last three centuries so much has been 
removed that the brink of the falls has 
receded 1300 feet. Engineers believe that 
the erosion has gone far enough. In the 
interests of both preserving and enhanc- 
ing the aesthetic qualities of the falls and 
utilizing as much of the available energy 
of the falling water as possible, the 
United States and Canada have entered 
upon a remedial program which has 
been hailed as “‘conservation in its tru- 
est sense.”’ 

The entire project entails an expendi- 
ture of $17,500,000, which will be shared 
equally by the two countries. It is a con- 
tinuation of studies begun as far back as 
1905 and of work started in 1942. At 
that time a submerged weir was con- 
structed to direct more water over the 
American Falls which was then receiv- 
ing only 5 percent of the flow. 

As the accompanying map of the gen- 
eral area shows, the undertaking is di- 
vided into three parts. The first, the 
building of the Grass Island Pool con- 
trol structure, will regulate the water 
level in the Chippawa-Grass Island Pool 
area, site of new intake works for both 
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Canadian and United States power de- 
velopments. It is to be located about 
1144 miles above the falls; will extend 
1550 feet into the Niagara River from 
the Canadian shore; and, by means of 
thirteen sluices, will also indirectly con- 
trol the amount of water flowing over 
the brink. By treaty, the volume of 
the cascade must be at least 100,000 
cubic feet per second during the day- 
light hours of the tourist season and 
50,000 cfs at all other times. 

The other phases of the project now 
being carried out involve the excavation 
and filling in of designated areas near the 
crest of the falls. This will assure an even 
flow over the entire length of the brink, 
thus enhancing the already awe inspir- 
ing beauty of the spectacle. In addition 
it will, in combination with the upstream 
control structure, halt erosion of the 
precipice or reduce it to a point where it 
will be negligible. This article deals with 
the work that is being done on the Goat 
Island flank of the Canadian or Horse- 
shoe Falls by the McLain Construction 
Corporation, of Buffalo, N.Y., under the 
direction of the U.S. Army Corps of 
Engineers at a bid price of $595,741.30. 
It includes diversion of the water nor- 
mally flowing over the job site; excava- 
tion of rock channels; filling in with rock 
obtained from the area; disposal of ex- 
cess material to a spoil dump at the up- 
stream end of Goat Island; and the 
building of stone-faced walls and steps, 
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steel handrails and asphalt sidewalks 

Excavating is now completed and en 
tailed the removal of 36,000 cubic yards 
of rock. To the layman there was some 
thing fascinating about drilling an 
blasting on the edge of a 162-foot cli 
over which a great volume of wate 
rushes continually under normal condi 
tions. So, for the gratification of side 
walk superintendents the contractor pro 
vided suitable paths, fenced in for pro- 
tection, from which they could get an 
unobstructed view of the operations. 
As a safety measure, blasting was te 
stricted to the hours between 10 P. ¥. 
and 10 a.m. When Terrapin Point has 
been filled in he will construct permanent 
walkways and stone walls so that tourists 
will have better vantage points thanevel 
before from which to watch the falls and 
the upper cataracts. 

Needless to say, the task undertaken 
by McLain Corporation was fraught 
with potential hazards, and one of it 
chief concerns was the safeguarding 4 
men and machines called upon to woke 
in areas generally exposed to the fore 
of tons and tons of tumbling water. The 
only solution, of course, was to divert 
the flow by building a diversion dike up 
stream. Ordinarily, this is a fairly simple 
matter, but in this case the job was pe 
formed without difficulty only becau* 
of the unusual construction method fol 
lowed. 

From Little Brother Island, an of 
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shoot of the Three Sisters Islands, to the 
opposite bank of the river were strung 
steel cables from which was suspended 
, heavy steel shield or plate at right 
angles to the stream. ‘The latter was 
moved along these lines inch by inch 
out into the river, and in the lee of this 
bulwark the men and machines built the 
dike in safety. It was partly because of 
this procedure that the firm was able to 
quote the lowest bid on the project. The 
dike or cofferdam was constructed by 
driving steel sheet piling and backing it 
up with heavy rock fill. This was nec- 
essary because the structure had to be 
sufficiently strong to withstand a max- 
imum flow of 320,000 cfs, which is ap- 
proximately 120,000 greater than the 
normal flow of the river. 

It may be of interest briefly to review 
the geologic conditions of Niagara Falls. 
The immediate stream bed is made up of 
hard Lockport limestone, a formation re- 
sistant to erosion by rushing water. But 
under this bed, which is about 80 feet 
thick at the rim of the cataract, are 
layers of much softer material. The 
latter disintegrates rapidly under the 
plunging waters, leaving the crest rock 
unsupported so that large blocks of it 
break away from time to time and crash 
into the gorge below. Therein, accord- 
ing to one school of thought, lies the dif- 
ference between the rates of erosion on 
the American and the Canadian sides 
of the falls. 

Many of the rock slides on the former 
shore landed on and were held by a shelf 
of hard Clinton limestone about at the 
level of the lower pool, thus forming a 
buffer which deflected the pounding 
water from the bluff; the Canadian side 
has no such protecting glacis. This, plus 
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fully 95 percent of the river’s flow toward 
the Canadian shore, accounts for the 
faster recession of that side and for the 
horseshoe shape. More even distribution 
of the water throughout the entire length 
of the crest and diversion of a large pro- 
portion of it for power development have 
and will cut down the rate of undermin- 
ing to such an extent that it will be 
negligible. Before the work described 
was started, it amounted to around 2.3 
feet per year. 

When it was decided to do something 
to slow down Nature’s alterations, two 
hydraulic models of the falls were built, 
one by Canadian and the other by Amer- 
ican engineers. The latter includes the 
Niagara River upstream to Lake Erie to 
determine the effects of the remedial ef- 
forts, if any, on the upper reaches. The 
Canadian one, on the other hand, in- 
cludes only the immediate area and was 
constructed on a larger scale to facilitate 
measurement of flow conditions. It was 
by means of these facilities that the work 
now being done at Niagara was planned. 
The models themselves were made pos- 


sible by the aid of soundings taken from 
helicopters—the only safe and practical 
way of observing the brink. 

Recent happenings have stressed the 
need for corrective measures in an alarm- 
ing way. On July 28 about 187,000 tons 
of limestone, which had been under- 
mined by seeping waters, tumbled from 
Prospect Point on the American shore 
into the gorge below. The rock fall pro- 
vided an unexpected and unusual job for 
an FM -3 wagon drill operated by McLain 
Construction Corporation, as one of the 
accompanying pictures shows. The ma- 
chine was used to drill blastholes in the 
remaining ledge, which had been ruled 
unsafe by engineers and had to be re- 
moved. A month later a second but 
much smaller slide occurred on the Ca- 
nadian side, about 7 tons of material 
breaking away at a point some 200 yards 
below the falls. 

The project underway calls for a large 
array of the latest in excavating equip- 
ment. Space does not allow us to deal 
with it fully here, but some of it is shown 
in the accompanying pictures. 






















ROCK-DRILLING EQUIPMENT 


Above is an over-all view of the opera- 
tions on the American (Goat Island) 
flank of Horseshoe Falls. Ten Jack- 
hamers were at work in the area when 
the picture was taken. But for the pro- 
tective dike just upstream water would 
rush over the entire area. Shown at the 
left is an FM-3 wagon drill putting in a 
row of blastholes to remove an unsightly 
and unsafe promontory of rock left after 
the recent 187,000-ton rock fall from 
Prospect Point on the American bank. 
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HOW IT OPERATES 


The three sketches illustrate the suc- 
cessive steps involved: drilling the 
hole, placing the Roc-Jak in it and 
operating its horizontal pistons to break 
the mass of rock or concrete. The bot- 
tom picture shows the hydraulic pump, 
Roc-Jak, shim and drill steel with de- 
tachable bit. 
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HE invention of rock drills and ex- 

plosives solved an age-old problem 
of how to break rock effectively, but 
modern civilization soon imposed new 
difficulties by creating various conditions 
where blasting is hazardous and cannot 
be employed. In situations like that 
the shattering of rock or mass concrete 
is at best a comparatively slow and te- 
dious operation, but in the case of open- 
face materials it has recently been great- 
ly improved through the development 
of a simple hydraulic tool that rends 
them nonexplosively from within. 

Called the Roc-Jak, it is a hydraulic 
jack with ten pistons arranged parallel 
to one another on one side of and at 
right angles to the length of a 3x24- 
inch steel cylinder. Each piston is 1% 
inches in diameter and has a maximum 
travel of 1 inch. A small, hand-powered 
pump develops a pressure of 15,000 psi 
which, acting on the combined areas of 
the pistons, results in a cumulative force 
of more than 150 tons. 

In service, the Roc-Jak is inserted 
into a 3'4-inch hole drilled 2 feet into 
the material to be shattered, a steel 
shim or feather serving as a bearing sur- 
face is put in, and the pump is actuated 
to expand the Jak. After the pistons 
are in contact with the shim, an addi- 
tional piston travel of only '% inch is 
sufficient to rupture the mass. If the 
resultant crack is not wide enough to 
break reinforcing bars, let us say, or to 


HYDRAULIC ROCK BUSTER 


insert a cable sling, then more shims are 
used. Where the material to be frag. 
mented is more than 6 feet thick, th. 
manufacturer, K.O. Duncan Company 
recommends that two or more Jaks }, 
utilized. If it is less than 2 feet (th 
length of the Roc-Jak) the tool can gti} 
be used by blocking off the topmost pis 
tons with steel retaining rings, 
The method is said to be fast and 
efficient. For example, in concrete the 
complete cycle of drilling the hole, jp. 
serting the Jak and rupturing the goli 
mass takes only about fifteen minutes. 
According to the company, it is not 
unusual for two men with a mediun. 
weight Jackhamer and two Roc-Jaks to 
break 50 cubic yards of concrete in one 
8-hour shift. | 
Now, as the result of another devel. 

opment, it should be possible to do the 
work even more expeditiously. Recently, 
Ingersoll-Rand Company has added to 
its Carset Jackbit line a 31-inch bit 
that is especially well suited for Roc. 
Jak drilling operations. Because the 
tungsten carbide-tipped bit does not be- 
come dull as quickly as a steel bit and 
because gauge wear is negligible, drilling 
time is reduced and the bit will put 
down many more holes than the three 
that are customarily obtained with each 
steel bit. Moreover, it drills a straighter, 
rounder and more uniform hole, and 
this is one of the requirements for suc- 
cessful Roc-Jak performance. 


REMOVING POWERHOUSE FOUNDATION 


The Roc-Jak provides a quick and economical means of demolishing oven-face 
ledge rock or mass concrete in locations where exvlosives or a drov ball cannot 
be used. An instance of this kind was the removal of 2509 cubic yards of concrete 
from inside a powerhouse at Ajo, Ariz., as pictured below. 
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~~ PENCILS PLEASE were lucky enough to be taken care of 

ther devel. DECIDEDLY novel idea for help- by their children or other relatives. 

2 to do the ing underprivileged children get Now all this has changed. Both in- 

. Recently started on the road to an education has dustry and state and federal govern- 

s added to come to our attention and we gladly give ments are continually liberalizing their 

/y-inch bit i 1 space here. People are requested only _ provisions for life after 65. Consequent- 

1 for Roc. & gather up the surplus pencils that they ly, old age is not so fearsome to contem- 

scause the probably have around homes and offices plate as it once was. A tour of Florida or 

Des not be- and send them to Pencils Please, 1721 Southern California in the wintertime 

el bit and Park Avenue, New York 35, N.Y. will reveal hundreds of thousands of 

le, drilling Strange as it may seem, tree twigs, happy, carefree elderly people who 

; will put lumps of coal and lime are stillbeingused never could have reached that status 

the three @ ‘0 Write with in backward parts of the under the old order of things. 

with each world, including some areas in America. 

straighter, Salom Rizk, now a successful writer and 

hole, and lecturer, received his first pencil when he Industry now must spend roughly 

8 for suc- Mie a lad of thirteen in his native Syria. $11,000 per worker to provide the 
ne oe a nas America. — necessary capital for plant, tools and 
ee ne ee eee ee writing in soft supplies to produce goods. As in- 
— : Sayer. dustry becomes more highly developed 

1-face the pencil and others that followed it the necessary capital investment per 

annot so impressed him that he resolved to ae Ry Cre 

crete come to this land of opportunity as soon 





as possible. He was able to do so, and 
found success and happiness here. Fe is 
the moving spirit behind the appeal for 
pencils, which is implemented by the 
Save the Children Federation, a non- 
profit, nonsectarian organization that 
lists numerous prominent people among 
its sponsors. 
















OUT TO PASTURE 

EN and draft animals both get a 
better break in old age than they 
used to. The internal-combustion engine 
has emancipated the horse on farms and 
‘construction jobs and motorized equip- 
ment has sidelined even the celebrated 
Army mule. In some countries, of 
course, burros, oxen and other 4-legged 
burden bearers still labor hard, but time 

will change their status too. 
| Half a century ago, only a small frac- 
tion of the men past 65 could take things 
easy. Few were able to save enough to 
be independent or to make investments 
that insured them a leisurely old age. 
Many of the poor who became too infirm 
to earn a living wound up as public 
charges in homes for the aged; others 
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We are prone to think of industrial 
pension plans as strictly recent develop- 
ments, but not all of them are new. For 
example, Joseph Durr, who just retired 
after 50 years of service in Du Pont’s 
Deepwater, N.J., plant, was covered by 
a pension provision throughout that long 
period. Du Pont adopted a formal pen- 
sion plan in September, 1904, and even 
before then had an informal one. Nearly 
8000 of its former workers now get 
monthly checks, and others are retiring 
at a rate of 50 per month. Less than a 
dozen firms had formal retirement pro- 
grams in force in 1904, whereas 22,000 
have now safeguarded the futures of 
their twelve million employees. Millions 
more are, of course, eligible for social- 
security benefits. 

Our system of government not only 
provides earners with the highest pay 
the world has ever known, but also 
manages to set aside enough to turn 
them ‘out to pasture” in the twilight 
of life. Those few who profess to favor a 
different form of rule would do well to 
ponder these facts. 





SAVING THE BOSSES 
N MOST American business estab- 
lishments nobody works harder than 


the bosses. Lesser paid men still look 
with envy upon the executives above 
them, but there is a growing realization 
that the big jobs aren’t the soft snaps 
the uninformed have always thought 
them to be. Proof that those who direct 
large enterprises are under too much 
physical strain is found in the increasing 
and alarming number of breakdowns and 
sudden deaths in their ranks. These men 
are usually above average in stamina, 
else they wouldn’t have got ahead, yet 
too many of them have their careers 
snapped off as the result of overwork. 

Dr. Walter Woodward, a psychiatrist 
with American Cyanamid Company, 
suggests a simple formula to ease the 
wear and tear on businessmen who push 
themselves beyond the limits of their 
powers of concentration. It works like 
the ‘‘coffee break’? common among plant 
and office workers, except that the 
executive isn’t necessarily expected to 
leave his desk or to indulge in refresh- 
ments. He is advised merely to inter- 
rupt at fairly regular intervals whatever 
he is doing— in effect, to change his pace. 

Doctor Woodward says the average 
corporation tycoon can concentrate on 
what he is doing for about two hours be- 
fore his attention wanders. It then takes 
him a while to get his mental gears back 
in mesh. Meanwhile he is apt to fret 
over the slowdown, and that isn’t good 
for him. The doctor’s prescription is a 
deliberate 10-minute “brain recess” 
every hour. He tells American bosses 
that if they will turn to something else 
—preferably something less exacting— 
after 50 minutes of close application 
they will be able to work for four hours 
before getting tired. 

For untold years, it has been a tra- 
dition of underground metal miners to 
“take five’? whenever they are tired or 
the going gets tough. For heavy brain- 
workers the adr:onition now seems to 
be: ‘Fifty and ten and back to work 
then.”’ 





a Mark the 


Spot 


Where Engines and Compressors Enjoy Complete Dust Protection 


Such spots are numbered by the hundreds. Nor 
are all of them confined to the ‘“‘dust bowl” areas 
of the nation. Find a cost-minded management 
that recognizes how dust damage contributes to 
engine down-time and repairs and you'll find 
dependable Cycoil Oil Bath Air Cleaners on 
the job. 

What’s the secret of Cycoil’s industry-wide 


acceptance? They’re designed to fight for every 
particle of dust. Thorough mixing of oil with 


the intake air at the start results in over 90% of 
the dust content being trapped before it even 
reaches the Cycoil’s filter pads. Then comes the 
final cleaning action of the filter pads for re- 
moval of the remaining 10%. Net result— 


approximately 100% clean air. 


Why not get a firsthand report from the folks 
who really keep a running score on Cycoil per- 
formance? Write us today for list of representa- 


tive users and complete Cycoil data. 


ications Aix Litter 


COMPANY, INC. 


402 Central Avenue, Louisville 8, Kentucky ¢ American Air Filter of Canada, Ltd., Montreal, P. Q. 
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lick °em, jine ’em’’ seems to have 
penetrated the thinking caps of 
both the railroad and trucking indus- 
ries, for piggybacking, which has met 
with slow acceptance for nearly three 
decades, is fast becoming the newest 
consideration of the major carriers. 
Since the end of World War II rail- 
roads have invested more than $614 bil- 
lion in new equipment and facilities, but 
over-all freight tonnages have increased 
an average of only 3.6 percent annually 
since 1946 and less-than-carload ship- 
ments have steadily declined. Trucking 
lines during the same period have ex- 
perienced huge increases in the volume 
of long-distance haulage, with subse- 
quent mounting revenues. But the other 
side of the coin indicates rapidly rising 
insurance costs and operating difficulties 
engendered by varying individual state 
laws governing weight and by the na- 
tion’s congested highway system. 
Piggybacking, for those who are not 
familiar with the term, is the practice 
ofcarrying long-haul, over-the-road trail- 
er units on specially built flatbed rail- 
road cars from one established terminal] 
point to another. The advantages of 
of ths happy compromise are manifold. 
Trucking lines that avail themselves of 
this service are able to save labor costs 
because drivers are not needed for the 
he rail trips except to move trailers from 
points of origin to terminals and from 
terminals to their destinations. It should 
also effect appreciable economies through 
greatly reduced tire and fuel consump- 
tion. Furthermore, full use of space in 
trailers is possible because the conflict- 
ks ing over-the-road weight limitations do 
| not enter into the picture. Savings thus 
T- accumulated, plus others not yet antic- 
ipated, will more than pay the fees im- 
posed by railways which, in turn, will 
benefit by the increased use of their fa- 
cilities. The speed and dependability 
ofrailroads, no matter what the weather, 
are factors to be considered as well. 
While it was announced in July that 
the Interstate Commerce Commission 
had approved the piggybacking pro- 
stams of four eastern roads, the idea is 
much older than many people realize. 
As far back as 1926, Electric Railway 
Journal and Electric Traction reported 
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May Have Rosy Future 


to their readers that the Chicago North 
Shore & Milwaukee was carrying out 
plans for a piggyback service. Even 
then it was believed that savings for 
truckers and increased revenues for rail- 
roads would be the outcome of trans- 
porting trailers on especially built flat- 
bed cars. 

At that time motor trucks began to 
haul trailers with 7x17-foot metal bodies 
and a capacity of 8 tons each to a cen- 
tral loading station. There they were 
shunted by means of special runways 
onto flatbed cars on which they were 
held firmly in place during transit by 
locking devices, two to each car. To 
adapt ordinary flatcars for ‘‘merchan- 
dise-dispatch’’ service it was necessary 
to lower the beds 4 inches so that there 
would be ample overhead clearance for 
the trailers along the entire right of way. 
This, in turn, made it necessary to cut 
out the ends of the cars so as to permit 
free movement of the radial drawbar 
and coupler and resulted in bolting a 
steel casting plate on to the end to serve 
both as reinforcement and as support 
for the coupler. Chicago North Shore & 
Milwaukee reports for 1927-28 indicate 
that the operation was successful. 

In 1933 schedules were filed by the 
St. Louis, Southwestern Railway Com- 
pany proposing rates for hauling loaded 
or empty vehicles on flatcars between 
St. Louis and points in Arkansas and 
Louisiana. The service and rates were 
in the nature of an experiment to deter- 
mine whether they could be counted on 
to help the road meet the competition 
of unregulated motor-freight carriers. 
This facility became a permanent part 
of the system’s operations. 

In 1938 the New York, New Haven 
& Hartford Railroad inaugurated a trail- 
er-transport service with terminals in 
New York City and Boston, Mass., thus 
making it possible to remove much truck 


traffic from the congested highways of | 


the lower New England States. The fol- 
lowing year piggybacking was extended 
to include a terminal in highly industrial- 
ized Providence, R. I. By 1951, regular 
schedules between New York and Spring- 
field, Mass., New Haven, Conn., and 
Boston, New Haven and Providence 
were an accomplished fact. At that time 
22 motor carriers and shippers were avail- 


ing themselves of the hauling system, 
which offered transport during peak per- 
iods for 1400 to 2000 trailers per month. 

In the postwar years many of the 
country’s major railroads developed pig- 
gybacking divisions, which have greatly 
increased revenues. It is an accepted 
fact that ultimate success of such a ven- 
ture depends upon the use of railroad 
equipment adequate to insure efficient, 
dependable service; maintenance of 
schedules which are better than those 
of over-the-road carriers; and the estab- 
lishment of attractive rates. 

The mechanical problems involved in 
coordinating a rail-truck service neces- 
sitate designing flatcars capable of han- 
dling two trailers; meeting clearance re- 
quirements on all sides along the rail- 
road right of way; providing devices 
for efficient and rapid loading and un- 
loading of the units; and laying out 
special piggyback terminals. General 
Motors has put in production a 75-foot 
trailer-transport car (ordinary boxcars 
are 40 feet in length) on which two 
standard semitrailers up to 35 feet long 
can be side-loaded from an elevated plat- 
form or from a depressed track. A fifth 
wheel arrangement embodied in stan- 
chions at the ends of the car engage the 
kingpins of the trailers. Each unit is 
tied down to the flatbed by means of 
a pair of adjustable struts, one on each 
side and adjacent to the wheels. The 
struts also are of aid in controlling the 
vehicle’s side roll. Running the length 
of the car’s depressed center is a raised 
section which strengthens the structure 
and prevents side movement of a trailer 
should its. tiedown devices fail to func- 
tion properly. General Motors cars, as 
well as those of other manufacturers, 
may be leased or purchased. 

Forklift trucks are being used to load 
transport cars. Especially designed for 
the purpose and called Trailoaders, they 
have an arrangement that permits lift- 
ing a trailer after it has been spotted 
on the car and setting the kingpin in 
the stanchion. These trucks have done 
away with the old-style ‘‘circus-load- 
ing”’ technique, which limits the amount 
of work that can be accomplished in a 
given time because it is done by means 
of a ramp placed at the end of each car. 

Production of other equipment for this 
field of transportation has also grown 
amazingly. Among the things designed 
for piggybackers’ needs is a portable 
magnesium ramp that is said to be light 
enough for ‘“‘a couple of girls to push 
around”’ and strong enough to support 
the weight of a fully loaded trailer. These 
ramps serve in place of loading docks 
and make for a more flexible terminal 
yard. 

In this ‘‘marriage of convenience,”’ 
railroads and trucking outfits have an 
opportunity to strengthen the economic 
status of the freight-transport industry, 
with benefits to all concerned. 
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DULUTH-SUPERIOR BRIDGE opens from 15 
to 50 times daily in the iron ore ship- 
ping season to let ore boats through. a — 7 

Wiring for lighting, protected by 1500 ‘ . - i 
feet of Everdur Electrical Conduit, is s ke. a 
installed under the deck. 





HERE EVERDUR CONDUIT siitadine wiring to electric brakes on & suc 
bridge motor. It is also used for power lines to emergency &§ mei 
generator, and on lines serving strip heaters in power house. J the 
wor 

and 

inte 

con 

ma 

e car 

Everdur passes long test on Duluth-Superior span | « 
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One job Everdur* Electrical Conduit does on the _ still in excellent condition. Not a sign of wear, rust / 
Duluth-Superior Bridge is protect electric light lines. or corrosion! the 


Heavy rain and snow driven by 60 to 70 mile-an-hour Everdur Electrical Conduit is made of Everdur 2 


winds often pound at this conduit. Heat and cold do —Copper-Silicon Alloy in two wall thicknesses (R.C. and § to 
their worst. It is exposed to acid fumes from ore boats E.M.T.). For additional information about this me 
and rail traffic. Vibration from opening and closing of | Anaconda Product, write to: The American Brass a 


the bridge, and constant traffic, is a daily threat. Yet Company, Waterbury 20, Conn. In Canada: Anaconda & to 





recent inspection shows the Everdur Rigid Conduit American Brass Ltd., New Toronto, Ont. —- roc 
*Reg. U. S. Pat, Off. grc 

: tre 

wherever corrosion resistance counts =EVERDUR ELECTRICAL CONDUIT ~ 
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N THE cold latitudes of the Northern 
Hemisphere engineers have been called 
upon to provide water-supply systems 
for industrial and domestic uses that will 
function dependably despite the most 
severe winter weather. Permafrost and 
generally rocky terrain, which are pecul- 
iar to glacial regions and once made the 
task difficult of accomplishment, have 
ceased to be obstacles. 

In the mining town of Flin Flon, just 
north of the 54th parallel in the Province 
of Manitoba, Canada, the water mains 
have never been known to freeze even 
though most of the distribution network 
is aboveground and temperatures often 
drop to minus 40°F. Cliff Lake, more 
than 3 miles from the community, is the 
source of supply and furnishes water of 







rakes on #@ such good quality that the only treat- 
nergency @ ment required is chlorination. From 
or house, 


there the water is pumped through a 
wood-stave pipe line, 13,200 feet long 
and 20 inches in diameter, and delivered 
into a reservoir formed by the natural 
contours of the land and by three man- 
made dams. This storage basin has a 
capacity of 76 million gallons in summer 
and 39 million in winter, the decrease 
being attributable to the formation of 
icé as much as 244 feet thick at times. 

The reservoir and pumping plant on 
the lake shore are owned and maintained 





r, rust 


verdur by Hudson Bay Mining & Smelting 
nae Company Limited, which was formed 
i to work the rich copper-gold-silver-zinc 

t this [§ ore-body that has become the famous 
Brass & ‘lin Flon Mine. Water for the mining 
oa and smelting operations and to serve the 
town is conveyed variously through a 

eg tock tunnel, as much as 30 feet under- 


stound in places, through lines in 
trenches or resting on the rocky surface 
or on trestles where uneven terrain or 
muskeg is encountered. According to 
R. F. Comstock, town engineer, mains 
aboveground and those buried less than 
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INSULATED SURFACE LINES AT THULE, GREENLAND, AIR BASE 


3 feet deep are run through cedar boxes 
about 3x2 feet in section. Any deeper 
than that are backfilled with earth. 

The entire distribution system is laid 
out with supply and return mains from 
which service lines extend into every 
household or property. Each wooden 
casing therefore contains two water 
mains and the sewer pipe. ‘These are 
laid side by side and insulated with wood 
shavings. The supply system taps the 
high-pressure header of the circulating 
pumps, which take suction from the 
header into which the return mains dis- 
charge. Thus, it is possible to circulate 
the water not only through all the mains 
but also the service connections to com- 
bat freezing. But that alone would not 
suffice to keep the lines open the year 
round. It should be added here that at 
the point where the supply and return 
service pipes come together at the far 
end there is an orifice with two small 
holes that restrict circulation to the vol- 
ume needed. Without this arrangement 
the pumps would not be capable of main- 
taining the differential pressure between 
the supply and return mains. 

When cold weather sets in, the water 
passes through heat exchangers before 
entering the distribution network to 
raise its temperature enough so that it 
will still be well above the freezing point 
on the return trip. Heat for the econ- 
omizers is generated by oil-fired steam 
boilers in two plants; one located along- 
side the 2'%4-mile wood-stave pipe line 
and the other adjacent to the town pump 
house. “It has been our experience,”’ 
states Mr. Comstock, ‘‘that while insula- 
tion of pipes and heating the water are 
useful and to some extent necessary, the 
critical points are having sufficient cir- 
culation on the water mains and good 
grades.”’ 

Just above the 60th parallel at Yellow- 
knife, on Great Slave Lake in the North 


Water Supply Systems in the Frigid North 


West Territories of Canada, mining ac- 
tivities called for the installation of a 
water-supply system. In that region the 
soil, except for the upper 10 feet or less, 
remains frozen even in the summertime 
and the mean annual temperature is 
around 22°F. There, like at Flin Flon, 
the water, which is taken from the lake, 
is pumped through insulated pipes, is 
chlorinated, heated and circulated 
through supply and return mains and 
similar house connections. The cast- 
iron pipes are laid alongside each other 
underground, have a minimum cover of 
5% feet and are protected by tightly 
compacted moss 1 foot thick at the top 
and sides and 2 inches at the bottom. 
Normally, the water is heated from 
November to the beginning of June and 
enters the distribution lines at 41°F. 
During March, when some 80 percent of 
the outgoing water is recirculated, the 
return-flow temperature is generally 40°. 

When major breaks occur through 
frost action they are generally repaired 
without service interruption. However, 
excavating with pneumatic tools takes 
approximately two weeks per opening be- 
cause of the hardness of the ground. The 
use of explosives is prohibited on account 
of the proximity of the mains, and holes 
cannot be backfilled with earth until 
thaw sets in. Fire hydrants in the sys- 
tem, which are of the dry barrel type, 
are inspected twice a week and alcohol 
is applied to caps, packing, etc. Freeze- 
up at the bottom of a water plug through 
any interruption in circulation is infre- 
quent and is taken care of by putting a 
fire pot in the manhole box and letting 
it remain there overnight. Aboveground, 
thawing is done with blowtorches. It is 
reported that none of the 142 service 
connections, which lie at an average 
depth of 5 feet, has been frozen under 
normal operating conditions. 

Fort Smith, about 175 miles south of 
Yellowknife, also depends upon preheat- 
ing to maintain year-round service but 
uses bleeders at dead ends. The com- 
munity pumps its supply from the Slave 
River, on which it is situated, and de- 
livers the water through two intakes, 
drilled horizontally through 40 feet of 
solid rock, to a treatment plant where 
alum and soda ash are added. After fil- 
tering and chlorination, it is stored in a 
reservoir under the pumping station, 
heated and distributed from a pressure 


tank. The mains are made up of Johns- 


Manville Transite (cement and asbestos) 
pipe laid at an average depth of 10 feet. 
The minimum for house connections is 
8 feet, where they are normally safe from 
freezing. In the month of January, for 
example, the water left the pump house 
at a temperature of 42°F and reached 
the end of the line at 35°, or safely 
above the freezing point. 
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with Ingersoll-Rand Drills Utilizing Nickel Alloy Steels 


Even under conditions generally conceded to be fabricated combine inherent strength, toughness and 

among the most severe encountered by any type of hardness. 

machinery, five major records for fast tunneling were Your requirements in a steel may be altogether dif- 

set with one type of drill... ferent. But remember, there are many standard grades 
The Ingersoll-Rand DA 35’s and their successors, _ of nickel alloyed steel available. This allows you to 

the DB 35's. select one with the best combination of properties for 
This performance attests not only to excellent de- virtually any fabrication and service demands. Send 

sign but to the stamina of steel specified by I-R engi- us details of your problem for our suggestions. 

neers and metallurgists. 
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To assure utmost dependability, I-R uses 

nickel alloy steels for fronthead, backhead, 

rifle bar, valve chest, chuck and chuck jaw ¢ 
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Nickel Alloy Steel Parts of Ingersoll-Rand DB 35 Drill 


Major Tunneling Records 


Name Date Size of Bore Advance 
Cariton-Cripple Creek (Colorado) 1940 10’x11’ 1879’ (1 month) 
Owens Gorge (California) 1949 11%’-121%4’ dia. 2442’ (1 month) 
Big Creek No. 4 (California) 1950 24’ dia. 222’ 1 week) 
Tahtsa-Kemano (British Columbia) 1952 25’ dia. 1073’ (26 days) 
Gateway Tunnel (Weber Basin, Utah) 1953 11’ horseshoe 1350’ (2444 days) 
































Five Modern Tunnels...Notable for the Speed at which they were holed through 
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This and That 








Nobody was home at 
the residence of Mrs. 


Sandblas! ce 
Wrong Mary Cuniff in Phila- 
House delphia, Pa., on the aft- 








ernoon of September 2. 
daughter was at work and Mrs. 
iniff had gone shopping. It was a 
arm day, so several windows were left 
on. When the daughter returned 
ound 5 P.M. strange things were hap- 
ning. A truck carrying an air com- 
xsgor was parked in the street and 
ses ran from it to two men who were 
ndblasting the brickwork of the 2- 
ory house. ‘They had plainly been at it 
i afternoon. When questioned, they 
id they had been sent there by their 
nployer, a contractor. A telephone call 
isclosed that there had been a mixup in 
jdresses. Mrs. Cuniff lives at 431 
uth Fiftieth Street. The men, it de- 
eloped, were supposed to go to the same 
umber on North Fiftieth Street. Mrs. 
uniff didn’t want her house cleaned; 
either was she happy about the sand 
at the breeze had wafted into it 
hrough the open windows. ‘The con- 
ractor hastened to make amends. 


oes 


Long overdue attention 











Conestoga was paid last month to 
Wagon the Conestoga wagon, 
Observance famous old land frigate 


that was 100 years old 
when the prairie schooner or covered 
wagon patterned after it came into 
rominence during the California gold 
uh. A committee from Lancaster 
ounty, Pa., where the Conestoga orig- 
inated, organized a Conestoga ’54 pro- 
ram and arranged a 350-mile overland 
rip from Lancaster to Wheeling, W. Va.., 
by an authentic 130-year old model of 
he famous wagon drawn by six trained 
and pedigreed Belgian mares. 

The journey, which was made in three 
weeks at an average pace of 3 to 4 miles 
per hour, was sponsored by the Mail 
Pouch Tobacco Company, which has its 
main office in Wheeling. The concern 
was founded in the last century by two 
brothers named Bloch, who observed 
Conestoga wagon teamsters rolling in- 
expensive cigars from Lancaster leaf 
tobacco that they were transporting. 
The brothers began making “‘stogies,” a 
word derived from Conestoga. 

The Conestoga wagon was conceived 
by unrecorded farmers along Conestoga 
Creek. Unlike the covered wagon that 
came later, it was designed strictly as a 
freight carrier. Farmers needed some- 
thing that could deliver their produce to 
markets ever the roughest roads, and it 
8 believer! that local: carpenters, wheel- 
Wrights «and blacksmiths combined to 
build a si:itable vehicle from local wood 
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and iron. Without its load, one of them 
weighed 3500 pounds. The wagon bed 
was 16 feet long and wide enough to ac- 
commodate a hogshead or two flour bar- 
rels side by side. ‘T'o prevent the freight 
from shifting forward or backward on 
steep grades, the bed dipped from each 
end towards the center like a boat. The 
rear wheels were 5 to 6 feet high and had 
tires, sometimes almost a foot wide, that 
could negotiate soft ground without 
sinking in too deep. Without its top, the 
vehicle resembled a dory on wheels. 
The white, hempen covering dipped in 
the center and flared out at the ends. 
It was stretched over a dozen hickory 
arches fixed in sockets and was lashed 
down at the sides and drawn together at 
the ends to protect the cargo. The front 
and rear peaks were 11 feet above the 
ground. Midway of the left side was a 
toolbox with ornamental iron hinges, 
and just above it a “lazy board” that 
pulled out like a shelf on which the driv- 
er could ride sitting or standing. More 
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often he rode the nigh or left-wheel 
horse. Across the rear end hung the feed- 
box, which could be detached and sus- 
pended from a pole to put it within easy 
reach of the horses after they had been 
unhitched. 

The Conestoga hauled loads of from 
4 to 6 tons and was normally drawn by 
six horses, although four and eight were 
used at times. A breed of draft animals 
known as the Conestoga, one of only 
four strains originated in this country, 
was developed from Belgian “‘drays’”’ to 
pull the vehicles. A typical animal stood 
16% to 17% hands (66 to 70 inches) 
high and weighed around 1600 pounds. 
It was usually black, but from mixed 
breeding came bays, dapple grays and 
some sorrels. The wheel horses, which 
had to do the backing and turning, were 
the heaviest pair. A wagon with a span 
of six stretched out for 60 feet. 

Conestogas played a vital part in 
some chapters of American history. Ben- 
jamin Franklin bought them by the 
hundreds for use in the Revolutionary 
War, and they came into the news in 
June, 1775, when General Braddock de- 
parted with 150 of them on his ill-starred 
expedition against Fort Duquesne which 


the French had built on the future site of’ 


Pittsburgh. Franklin provided them 
after Braddock’s agents had scoured the 


backwoods of Virginia and Maryland 
without finding suitable vehicles. They 
carried gunpowder from Wilmington, 
Del., to Lake Erie in 1813 to help win a 
decisive battle. 

The early wagons had bodies painted a 
bright Prussian blue, and the running 
gear was a vermilion red. These colors, 
along with the white of the canvas top, 
may have inspired the chromatic com- 
bination of the American flag, which was 
not created until 25 years after the 
Conestoga became a familiar sight. 
Scholars from Lancaster County who 
have been digging into the flag’s origin 
say the Betsy Ross legend may be fic- 
tion. They point out that it has been 
deleted from the Government’s circular 
on the national emblem and also from 
The Americanism Manual published by 
the American Legion. There is said to 
be proof that the story crediting Betsy 
Ross with having originated the flag was 
first published 34 years after her death. 
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A New York construc- 


To Move tion firm has the unu- 
Steamship sual job of moving a re- 
Inland tired excursion steamer 


2 miles overland to a 
permanent dry-land resting place. This 
fall, Merritt-Chapman & Scott Corpo- 
ration will take the Ticonderoga, last of 
the New England sidewheelers, out of 
Lake Champlain at Shelburne Point, 
Vt., and deliver her to the Shelburne 
Museum where she will be berthed on 
the lawn among a lighthouse, a meeting 
house, a reconstructed colonial church, a 
restored covered bridge and other New 
England structures of bygone days. The 
location is 5 miles south of Burlington, 
Vermont’s largest city. 

The 700-ton, 60-foot-wide vessel will 
be run into a basin that is being ex- 
cavated in the lake shore and will be de- 
watered to lower the craft onto a cradle 
mounted on trucks resting on two rail- 
road tracks spaced 20 feet apart. A 
motor winch will pull the load along a 
stretch of several hundred feet, and 
when it reaches railhead the tracks will 
be picked up and laid ahead for another 
run. The route will cross cornfields, 
pastures, two highways, a brook and the 
Rutland Railroad. At the end of the 
final ‘“‘voyage’’ the steamer will be jacked 
off the trucks onto a permanent con- 
crete-and-steel foundation. 

Last September the Ticonderoga, a 
1200-passenger coal-burning ship, com- 
pleted 48 years of service during which 
time she carried more than a million 
passengers and traveled a distance equal 
to 50 trips'around the world. She has an 
elaborate dining saloon which is to serve 
as a restaurant for the museum. 
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No Leakage 
No Lubrication 


That’s why Ingersoll-Rand’s advanced design 
DMV ond DHY PUMPS 


can end your maintenance problems 
in general hydraulic service 





SINGLE-STAGE 
BOUBLE-SUCTION 

HEADS TO 340 FT. 
CAPACITIES TO 2100 GPM 
TEMPERATURES TO 200°F. 





® Extra Protection Against Shaft Leakage through use of efficient 
double shaft seals in place of usual, packed stuffing boxes. 

. © Double Shaft Seals end stuffing box maintenance. 
® Longer Seal Life assured with double shaft seals. Clean sealing 
water is injected to protect sealing surfaces when pumping gritty 
liquids. 
® Sealed, Cartridge-Type Bearings require no lubrication through- 
out their service life. 

These advanced design features make the DMV line the simplest 
and most maintenance-free single-stage double-suction pumps ever 
developed by Ingersoll-Rand for general hydraulic service. Ask 
your nearest I-R representative for complete information on this 
latest pumping development. 


Ingersoll-Rand 


813-10 Cameron Pump snap ag 
1t Broadway, New York 4, 

COMPRESSORS © PUMPS © AIR & ELECTRIC “TOOLS ¢e ROCK DRILLS 

VACUUM EQUIPMENT © CONDENSERS © GAS & DIESEL ENGINES 
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BEARIUM METAL ceaictatte | 


proved in over 20 years 
of “on-the-job” service in 











— 


For Positive Automatic 
i Wekaalial-te Gelelatachatels 
use 


HILLS-McCAN NA 


FORCE FEED 
LUBRICATORS 






@ Hills-McCanna Force Feed Lubricators are spe. 
cially designed oil line pumps that provide g 
positive automatic flow of oil to even the most 
difficult-to-lubricate spots. Available in open or 
enclosed types in sizes from 2 to 32 pints with ] 
to 48 feeds. Oil flow through the lubricator is 
exactly controllable to meet your specifications. For 
complete information, write for catalog L-52. Hills. 
McCanna Co.—236. W. Nelson St., Chicago 18, Ill, 


me US EVGA IN Agee 


Also manufacturers of Saunders patent valves * chemical proportioning 


pumps © magnesium alloy sand castings. 
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scores of varied applications. 
ee ee 


Wherever there is a bearing application 











involving high speeds, poor lubrication, 
heat-generating loads, elevated tempera- 
” tures, dusty and gritty surroundings—or 
where a liquid other than oil is used as a 
lubricant—there you will find the ideal 
application for BEARIUM METAL. For it is 
under adverse operating conditions such 
as these that BEARIUM METAL out-performs 
Special castings made to all other types of bearing materials ... by 
customer's specifications. prolonging bearing life, preventing shaft 
seizure and scoring. In short, it does a 
more efficient job longer at lower operat- 
ing cost. 


We'll be glad to send you 
the complete story on BEARIUM METAL, 
so write TODAY! 


BEARIUM METALS CORP. 
270 State St., Rochester 14, N. Y. 


WEST COAST AFFILIATE: IN CANADA: 
Nevin Engineering Associates Bearium Metals of Canada, Ltd. 
932 Chautauqua Bivd. 155 George St. 
Pacific Palisades, Calif. Toronto 2, Canada 
ii mares 
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REGULAR | INVERTED 
Pie ae BALL FLOAT] BUCKET 
; (Fig. 2) (Fig. 3) 


Handles oil? Light oil only No Very well 
Handles dirt? Moderate No well 
Air loss? None None Small 

? No No Yes 


Float es 4 or eddie Remote Impossible 


TYPE OF TRAP 


it 
Gravity . to Yes 







FIG. 2 


GET THE FACTS: [i 
FREE AIR TRAP BULLETIN Send Today * es 















ARMSTRONG MACHINE WORKS 
885 Maple Street, Three Rivers, Mich. 
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COMPRESSED AIR MAGAZINE 


re 5pe- 
Vide a 
© most 
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cator is 
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22. Hills. 
oO 18, Nil, 


portioning 


ripe Shrunk to 
‘oin Smaller One 


ADIES who put No. 5 feet into 
No. 4 shoes may have inspired en- 
neers of the Solar Aircraft Company, 
n Diego, Calif., to work out a method 
‘sliding a 10-foot-long metal tube 12 
ches in diameter over one that is half 
,inch larger. The shoehorn in this 
age is vacuum. ‘The inner tube is cor- 
gated lengthwise, and by closing the 
nds and exhausting virtually all the 
‘ir it is contracted to about 11% inches 
» the other one can be slipped over it. 
The two tubes are components of an 
hugmentor for a Convair-Liner 240. The 
fnished piece, having a large bell mouth 
i one end and a long nozzle at the 
ther, is about 16 feet long. It conducts 
exhaust gases backward from the engine 
manifold. This flow induces air to enter 
the bell and to help cool the engine. 
Expulsion of the gas and air from the 
nozzle creates a jet effect that gives the 
plane a forward thrust and increases its 
speed. Meanwhile, some of the air drawn 
in and heated by the engine passes 
through a heat exchanger. This has a 
dual benefit: cooling the augmentor and 
warming air for heating the cabin and 
de-icing the plane’s leading edges. 


Shown here is a chunk of Indiana limestone taking shape 
under the skillful hands of Prof. Christian Petersen, 
sculptor-in-residence at Iowa State College, located at 
The stone originally weighed 20 tons, and ap- 
proximately 8 tons will be removed chip by chip by aid of 


Ames. 
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EVEN A LAUNDRY COULDN’T DO THIS 


While a vacuum pump shrinks the inner 12!4-inch pipe by exhausting the con- 
tained air, the outer 12-inch shroud is pushed and pulled over it. 


By the first assembly method tried 
the outer tube was pulled over the inner 
one with a pulley and winch while both 
were immersed in water. This was some- 
times successful, but more often the units 
were damaged through galling and 
scratching. One day an engineer con- 
ceived the vacuum-shrinking idea, and 
it was tested with good results. As the 
work is now done, a maple fixture, with 
slats that fit into the several corruga- 
tions, is put into the tube to prevent 


ST. BERNARD OF CLARBOUX 


it from collapsing. It is then sealed 
with rubber-covered metal ends, one of 
which has a hose connection that is at- 
tached to a vacuum pump. 

When the air has been exhausted down 
to a pressure reading of 3 inches of 
mercury, the inside tube contracts suffi- 
ciently to allow the outer one to be 
pushed over it. The vacuum is then 
released and positive air pressure applied 
to expand the inner tube to a snug fit 
against the enveloping one. 


PHOTO, EARL MINSER 


an air-operated chisel to complete the huge statute, a model 
of which stands in the center. Tools of this type have re- 
placed the chisel and mallet and taken much of the hard 
work out of sculpturing. 
Bernard Roman Catholic Seminary at Dubuque, Iowa. 


The statue is destined for St. 





Tominent ber Meclame “2 Brie 
*“M-B” Automatic Air Line RA, : 


FILTER, REGULATOR — 
and LUBRICATOR Assembly 


“Your ‘Sentinel of the Air 
Line’ has been giving us 
very good service. We 
have had no complaints | 
at all and | trust that we | 
will be ordering more of 


Pees . them in the near future.” | 
The value of “M-B" Automatic The most complete listing of pre-éngineered stock 


Air Line Filters, Regulators and : drive tables published today. When using any stand- 

Lubricators ts widely known for signed: A. E. Cranston, Sr. ard motor it is simple to choose a drive with the 

their effectiveness ms © presec- PRESIDENT proper horsepower capacity, center distance, belt 

tion to Air Valves, Cylinders, . length, and driven speed. Contains valuable data on 

Pneumatic Tools, etc. Cranston Steel Strapping Co. drive design, sheaves and pulleys, V-belts of all de- 
Oak Grove, Oregon signs. 


T. B. SONS COMPANY 


46 Victor Ave. 
DETROIT 3, MICHIGAN CHAMBERSBURG, PA. 


ve manual 


| selection tobi 


v-belt dri 
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ORI AIR MAY BE Ih. INCREASED PNEUMATIC 


STALLED BY SUSPENDING 


igen ier reins EFFICIENCY WITH THIS 


WITHOUT ANY OTHER 


SUPPORT AUTOMATIC SEPARATOR 
PROTECT EQUIPMENT WITH 


RATA 


SEPARATES e COLLECTS e DELIVERS 


e DriAir separates and automatically ejects the condensed 
water and oil from compressed air lines, collects pipe scale 
and rust, delivers clean dry air to tools and other pneumatic 
equipment. This promotes better lubrication, reduces wear, 
increases life of tools and produces greater output. All inter- 
nal parts are made of bronze or copper—resistant to corro- 
sion and practically permanent. 





WRITE FOR BULLETIN DA WHICH FULLY O€SCRIBES 
A -TYPICAL INSTALLA- THE CONSTRUCTION AND OPERATION OF THE DRIAIR 


TION SHOWING DRI AIR | mE we JERSEY mea co. 


STANDING ON A CONR- ) 
— ‘SPECIALISTS IN COMPRESSED AIR DEVICES” 


fh gepeg PLAINFIELD. NEW JERSEY 


ADv. 23 CoMPRESSED AtR MAGAZINE 
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A packaged air compressor that is said 
»approach larger, more powerful and 
pwer-speed units in efficiency and 
momy has been introduced by the 
wersoll-Rand Company. Classified as 
1 PHE, the new heavy-duty machine 
of the opposed-cylinder balanced type 
d driven by a direct-connected in- 
ution motor. The basic design is a 2- 
age, 85-125 psi unit, but single- and 
ultistage arrangements are available 
higher pressures or for pumping vac- 
ums. Piston and rod assemblies of like 


Industrial Notes 


weight move in opposite di- 
rections on an 180° crank, 
thus equalizing all prima- 
ry and secondary inertia 
forces without the aid of 
counterweights. The run- 
ning gear is designed so 
that the full-floating bear- 
ings rotate slowly, taking 
the major thrust of each 
succeeding stroke on a dif- 
ferent part of the shell. All 
three main bearings, which 
are interchangeable, are 
mace of an aluminum alloy that has 
been found to be stronger than most 
bearing metals and to have higher heat 
conductivity, which results in cooler 
running. Fully shop assembled and 
ready for service, the compressor can be 
set up on a simple foundation and re- 
quires a minimum of floor space, piping 
and connections. It is suitable for use 
in factories, foundries, railroad shops, 
mines, powerhouses and on big con- 
struction jobs. 
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At a Woodworking Industries Show 
ed recently in Grand Rapids, Mich., 
he United Shoe Machinery Corporation 
hibited an automatic pneumatic tack- 
rthat is based on the company’s long 
xperience in designing and manufactur- 
ng fastening machines for its own in- 
lustry. The assembly consists of a tack 
ot with a separating and feeding mech- 
lism and of a hand-held gun suspended 
y means of a spring or counterbalance. 
he tool itself weighs only 3 pounds and, 
hile in use, consumes on an average 6 
m of air at 80 psi pressure. It is said 
)drive wire or cut tacks of steel.or non- 
nagnetic metals at a rate of more than 
0 a minute, to feed four sizes without 
hanging fittings and as many as 20,000 
acks without reloading. The gun is 
tipped by a light touch of the nozzle to 
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the work and will drive tacks upwards, 
sidewise at an angle and in confined or 
narrow places. As the accompanying 





picture shows, the flexible feed, signal 
and air lines are encased in a zippered 
cover to prevent tangling, and they are 
long enough to permit operating within 
a 16-foot radius around the tack pot. By 
providing the latter with a mobile 
mounting, the range can be extended 
within practicable limits. 
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Lehigh Foundries, Inc., has announced 
a reciprocating air motor as an addi- 
tion to its line of air-control equipment. 
A compact unit, it combines a double- 
acting cylinder, a 4-way free-flow slide 
valve, and independent speed regulators 
for piston-rod control in both directions. 
It can be operated by optional manual, 
electric or pneumatic controls, or by one 
of these means in one direction. Air 
motors with automatic return stroke or 
continuous cycling are also available. 
All the company’s units feature sealed- 
in lubrication. The piston is hollow and 
filled with oil, which is fed by capillary 
action through small radial holes to a 
wick in a groove cut in the outer wall of 
the piston. In this way the inside surface 
of the cylinder is always coated with a 
film of lubricant that is said to insure a 
free-acting unit and to prevent stiffness 











DeEZURIK 


WRITE FOR DETAILS 


AND RECOMMENDATIONS 
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VALVES ee 


... UNAFFECTED BY 
VIBRATION! 


On compressed air lines, where surge 
and pulsation punish ordinary valves, 
DeZurik Valves have proven their su- 
periority. They last longer, hold tight- 
er, require less attention! 


The exclusive rubber-faced eccentric 
plug of a DeZURIK VALVE seals 
tight — despite grit or moisture in the 
compressed air line. The plug is non- 
lubricated, e-a-s-y operating, positive 
acting. In a full range of sizes and types. 


DIVA) 41 4 


SHOWER COMPANY 
SARTELL, MINNESOTA 
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at the break-away. Lehigh air motors 
now come in bores of 1 %, 2, and 3 inches 
with any desired stroke and with nine 
different mountings. They are suitable 
for pressures up to 200 psi and can be 
furnished with or without adjustable 
cushions at either or both ends. Only 
one air connection is needed. 
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We are familiar with capsules that dis- 
solve inside the body and release the 
medicine the doctor has prescribed for 
what ails us. This same idea is being ap- 
plied to good advantage by Electro Re- 
fractories & Abrasives Corporation 
which supplies calcium boride used in 
making copper castings to rid the molten 
metal of oxygen that lowers copper’s 
electric conductivity. Formerly the 
chemical was sold in bulk; now it is 
packaged in copper tubes, each 5 inches 
long, 2 inches in diameter and containing 


4 ounces, or sufficient to treat 100 pounds 
of metal. Just before the latter is poured, 
a capsule is plunged into the crucible 
where the intense heat of the molten 
mass causes the shell to dissolve and re- 
lease the deoxidizing agent. 
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Two new series of silencers for com- 
pressors, blowers, vacuum pumps and 
other machines expelling high-velocity 
air to atmosphere have been developed 
by Burgess-Manning Company. They 
are of the straight-through type with 
transparent, perforated tubes surround- 
ed by a deep layer of special sound- 
absorbing material suitable for use under 
moisture-free air conditions and at con- 
siderably higher temperatures than the 
standard 200°F. The CA Series is avail- 
able in pipe sizes up to 6 inches and the 
LCA in larger sizes. 
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Short over-all length is one of the fea- 
tures of the new Brakemotor recently 
announced by Louis Allis Company. The 
reduction is made possible by utilizing 
the end bracket as an integral part of 
the brake and, according to the manu- 
facturer, permits Brakemotors to be 
used in many places where they could 
not be installed because of space limi- 
tations. The unit is available in NEMA 
motor-frame sizes from 203 to 326 and 
is provided with a disk brake designed 





SAUERMAN 


to furnish maximum cv 
torque from 3 foot-pounds 
sizes to 50 in the largest «; 
advantage claimed for t).. type ig : 
external wear indicator that eliminate 


Pe Rass, 


‘inuous-duf 
0 the smalle 


cover removal and continual brake |i. 

ing inspection and shows whether thy 

brake is operating properly at each ¢. 

gagement. In addition, there igs on 

torque-adjustment nut which sets th 

brake for any rating to maximum. 
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Windows as high as 90 feet abov 
street level, as well as wood, metal, bric 
and other surfaces, can be washed by 
men standing safely on the ground, say 
the J.B. Sebrell Corporation, by use, 
its lightweight aluminum poles an 
Waterflow Brushes. The poles come in 
5-foot sections each having one expant- 
ed end into which the succeeding length 
is inserted and secured by two bolts ani 
nuts. The brush—an oblong, heavy- 
duty model for industrial service anda 
smaller, round one for home use—te 
ceives water, controlled by a cutoff 
valve, from a garden hose. 

Circle 7E on reply card 





Riv-O-Seal is the name of a device de 
veloped by the Franklin C. Wolfe Com- 
pany for sealing flush rivets and screws 
where full metal-to-metal contact d 
faying surfaces must be maintained 
without loss of tightness through cold 
flow. Based on the firm’s Lock-O-Sedl 
principle using the O-Ring method, its 


Sauerman installations provide economical handling of a wide variety of bulk ma- 
terials, from bauxite to zinc ore . . . at rates ranging from 10 to 800 cu. yds. per hr. 
Storage areas range from a small bin to ten acres or more. 
Quick change from ne to reclaiming is accomplished by unclamping and 
re-attaching the operating cables so as to turn the bucket around when the power 
is applied. Non-caving or free-flowing materials are handled with equal efficiency. 
The operator can be located in a safe cab overlooking the work area. Many 
Sauerman installations are remotely operated through air or hydraulic controls. 
Let Sauerman engineers show a how to use your storage area to its fullest ex- 
tent. Send for Catalog E, Bulk Storage by Power Scraper and 32 Tested Methods 
For Handling Bulk Materials. Request the following Field Reports: 

FR-224 i Ore with Drag Scrapers 

FR-104 African Storage of Iron Ores 


SAUERMAN BROS.” 


548 S. Clinton St., Chicago 7, Illinois 
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ds in Pa ‘{ to provide a seal — i 
Ones, Ano famgh pressure gases or fluids withou 
the tyes Othe » need of pastes. It is especially suit- 
that elir - “Bee in aircraft and other industries for 





yk such as assembling cabin fuse- 
~s, integral tanks, instruments and 


ctronic devices. 
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To fill the gap between its 2 %-cubic- 
1d Model 54-B and 4-yard 88-B, the 
ucyrus-Erie Company kas developed 
3.yard shovel that incorporates their 
wineering features and is readily con- 
rtible into a dragline, clamshell or 
ting crane. ‘he new unit—the 71-B— 
powered by a 6-cylinder diesel engine 
th torque converter drive (machine is 
pplied without converter). Straight 
ropulsion and gradual or sharp turns 
e achieved through two multiple jaw 
lutches and a pair of steering brakes all 
f which are spring set and air released. 












ual brake Jip. 
Ss whether th 
ly at each ep. 

there is on 
hich sets th 


maximum, 
ard 















0 feet above 
1, metal, brick 
e washed by 
- ground, sa 
on, by use ¢ 
2 poles an 
oles come in 
; one expand. 
-eding ler rth) 
\WO bolts and 
long, heavy 
ervice and a 
me use—re 
ry a cut-off 
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a device de- 

Wolfe Com simple mechanical interlock prevents 

; and screw@emultaneous disengagement of both 
contact off™elutches for safe steering on grades with- 
maintained @PUt blocking the crawlers. The standard 

1rough cold 00m is 60 feet long and can be extended 

Lock-O-Seal 0 110 feet by removable inserts. Twin 

1ethod, it isfMOPes are used for crowd and a single 





ine for retract. The shovel is air con- 
rolled (not just air assisted) except for 
he propel and swing jaw clutches and 
he drum br: kes. The 71-B is available 
with four opvional A-frames and four 
rawler mountings. 
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For use in areas close to office person- 
nel, the Vibron Division of Burgess- 
p terbentz Corporation has introduced a 
une of small pneumatic vibrators provid- 
at with mufflers. Designed to prevent 
arching, clogging or sticking of inert 
bulk materials without the usual noise of 
he impact type and the sounding-board 
fect of bins, the powerful vibratory ac- 
lon cla::ned for the units is induéed by a 
Piston ..at reciprocates in a cylindrical 
hambe under the force of compressed 
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Air at 30 to 140 


ends of the cylinder. 
psi line pressure is used, and up to 5000 
strokes are delivered per minute. A 
feature of the series is a self-contained 
supercharger that considerably increases 
the operating air pressure and power 
output. The vibrator is 6% inches long 
and furnished with standard tong or 
special mountings. 
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As the result of a new design developed 
by Jamesbury Corporation, valves of 
stainless and carbon steel, aluminum, 
brass, bronze, monel and other wrought 
alloys with Buna-N, Neoprene, Silicone, 
Teflon or Kel-F seats and packing are 
now readily available. Because of this 
wide choice of materials it is an easy 
matter to provide pipes with valves of 
the same kind of metal to prevent corro- 
sion and electrolytic action, two com- 
mon causes of valve failure. The unit is 
based on the double-seal ball principle 
and, according to the manufacturer, per- 


mits full nonturbulent flow and main- 
tains shutoff under vacuum and at work- 
ing pressures of 300-600 psi even under 
abrasive or corrosive conditions. Open- 
ing and closing are effected by one- 
quarter turn of a lever. No lubrication 
is required. The valves are stocked in 
sizes from '4 inch to 2 inches. 
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Air-Hydraulics, Inc., has announced 
an index table that differs from equip- 
ment of this kind in that the entire 
operating mechanism is on the outside 
where adjustments can be made or work- 
ing parts removed without disturbing 
table or tooling. The model is available 





with six or more stations in diameters 
ranging from 20 to 48 inches and may be 
‘equipped for hydraulic or pneumatic 
operation (air cylinders use 60 to 175 psi 
line pressure). The index speed and 
cushion are adjustable to compensate for 
variations in size and load. 
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Abrasive dust is responsible 
for most of the wear in your air 
compressor. The model **D”’ 
AEROTURN*, attached to the 
air intake, removes virtually all 
wear-causing particles before 
they enter the compressor. 













¥& Longer Life For Compressor Parts 


Based on the reverse-air-jet 
cleaning principle, this small, 
compact air filter is self-cleaning 
— is easy to install, and will pay 
for itself by reducing compressor 
repair to a minimum. No external 
blower is needed since the com- 
pressor suction is sufficient to 
effectively draw air through the 
Model “D” without sacrifice of 
compressor capacity. 

Write today for more informa- 
ation on our new Model “D” 
AEROTURN Bulletin and see 
how a T & H installation can 
solve your compressor air clean- 





*Manufactured under Hersey Patent Righis 
Other patents pending 


TURNER & HAWS 
ENGINEERING CO., Inc. 


S/ Gardner Street 


West Roxbury 32. 





Massachusetts 





Sais dae 


AEROTURN 
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MAN-MADE 
RIVERS FOR 
MINING SERVICE 





Naylor pipe is right at home in the heaviest water 
traffic in mining service. Its light weight makes for 
easier handling and installation. Its distinctive lock- 
seamed-spiralwelded structure provides the extra 
strength and safety required for tough service in min- 
ing applications. Whether you need lines for water, 
air, tailings or sludge, you can depend on Naylor light- 
weight lines and Naylor Wedge-Lock couplings for 
the right combination to handle the job dependably and 
economically. Write for Bulletins No. 507 and No. 513. 


NAYLOR BAA PIP E 





Naylor Pipe Company . 1245 East 92nd Street, Chicago 19, Illinois 
Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 


Circle 29A on reply card 


ADv. 27 (304) 


To its line of air or hydra 
Carter Controls, Inc., has - 
clamp-type unit for mul} ‘ple hold 
operations and for service ;)) Connect} 
with jigs and fixtures, tog. les, Spring 
valves, etc. Of steel constr: 
bronze bearings and syn: 
packing which permits it- 


‘Lie Cylinds 
\ded & Sm; 


ction, it} 
netic Dist 
USE Whe 


a LEER LE 








temperatures range from minus 55 
plus 250°F. There are six stand: 
styles, both single- and double-actin 
with a 1- or 2-inch stroke and univer 
mounting. Over-all dimensions in wit 
drawn position (2-inch stroke) 
length 5 inches and height and wid 
1% inches, respectively. Special siz 
and mounts are made to order. 
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QUOTES 


—FROM HERE AND THER! 





Role of Engineers 


““We (engineers) do a wonderful jobo 
running the slide rule but only a fair jol 
of interpreting what we are doing to th 
man who benefits from our labor. W 
take too much for granted. Althoug 
there are twice as many engineers as 4 
torneys in the country, 28 of the 4 
state governors are attorneys and nom 
is an engineer. There are 53 lawyers an 
only two engineers among the 96 US 
Senators .. . . These men deal daily wit! 
the fruits of engineering accomplish 
ments.”’ 

From a talk by A.C. MONTEITH, nel 

head of the American Institute of Ele 

trical Engineers. 


Nerves of Industry 


““Three hundred years ago, we enter 
what became known as the era of the 
Industrial Revolution. At that tim 
men began substituting mechanical 
power for animal muscle power. 4 
World War II the art of using mechal 
ical power had reached the point whet 
practically all major work was bei 
done by machines. !n effect, machine 
took over the job of human muscles. 1 
day we are on the verge of developili 
complete ‘nervous systems’ for those m¢ 
chanical muscles—the nervous syste 
which will not only tell machines am! 
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‘UC eylindg tire production lines what to do but 
ded a gp, w to do it, when to do it, and how of- 
‘ple holds * to do it. The use of new materials 
"2 Connecti uch as silicon, germanium, and others 
8, gp im = will do much to expand the use of 
‘ction, jt}, oF ‘nervous systems’ ”’ 
etic pig Dr.S. J. ANGELLO of Westinghouse 
~ USE Wha Electric Corporation in paper given 


at summer meeting of American In- 
stitute of Electrical Engineers 


‘cooled Submarine 


“Air conditioning in the world’s first 
omic-powered submarine—the U.S.S. 
qutilus—-has a special control system 
shich was developed by Minneapolis- 
oneywell Regulator Company under 
wb-contract from Carrier Corporation, 
shich furnished the huge air-condition- 
yg system. The control set-up divides 
he submarine into 10 zones and uses 15 
pneumatic thermostats and humidity 
controls, plus 12 relays, to monitor in- 
terior conditions constantly and adjust 
the air-conditioning system accordingly. 


nus 55 
x stand; 
ible-acting 


d univers The cooling system, believed to be the 
ns in with largest ever instaJled for undersea use, 
roke) anfiMcould condition a six-story building.”’ 
and wit Industrial Control News 


ecial six 
Jersey Mosquitoes Ground 
Big Airplanes | 


“The weirdest story of the American 
Airlines strike that ended a couple of 
days ago is how a swarm of mosquitoes 
stopped A. A.’s powerful fleet. ‘This hap- 
pened when pilots attempted to ferry 
some of the ships from Newark, where 
ful job « they had been laid up, to their hangars 
a fair jo 2t La Guardia Airport. 
ng tot 4. A. ground crews had kept the 
bor. Way great planes immaculate, had checked 
Althouggm and rechecked them through their long 
ors agate idle period. But when the ferry pilots 
f the 4am tevved up the planes’ engines, the air- 
ind non@f speed indicators and the altimeters, both 
of which work off compressed air ab- 
sorbed through intake ducts, were ut- 
terly dead. Inspection showed the ducts 
were clogged with Jersey meadows mos- 
quitoes, some dead, some alive. 

TH, nel “After the skeeters were blown out, 
of Elec the huge ships worked fine again.”’ 
New York Times, August 27 
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United Towing Co. reports 


LATTICE BRAID* 


outlasts previous pump packings 





re 
ws oom 


PON Re 





*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


United Towing Company of Wilmington, Cal. tried a number of pack- 
ings on their rotary gear pumps handling cold molasses and operating 
at 120 p.s.i. In starting the pumps, the cold molasses would ruin these 
packings. In fact, no packing would last more than 8 to 10 hours. That 
is, until United Towing tried rugged Larrice Bratrp asbestos packing 
with wire insertion and wire corners. In actual running time, LATTICE 
Braip has lasted for 260 hours—26 times longer than any previous 
packing. 

Put Garlock Lattice Brain Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack- 
ing is worn far beyond the limits of wear of ordinary braided packings. 

Lattice Bratp is made from flax, cotton, asbestos, wire-inserted 
asbestos, Teflon, and asbestos with Teflon impregnation—for various 
types of services. 


Get all the facts about Lattice Brain Packings. Contact 
your Garlock representative or write for new folder AD-131. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham ¢ Boston e Buffalo e Chicago « Cincinnati ¢ Cleveland 
Denver e Detroit e Houston e Los Angeles « New Orleans ¢ New York City ¢ Palmyra (N: Y.) ¢ Philadelphia 
Pittsburgh e Portland (Oregon) e Salt Lake City « San Francisco e St. Louis e Seattle e Spokane e Tulsa. 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
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Whatever your drive problem, 
there’s a WALDRON Coupling 


to meet it. All-steel couplings for 











rugged work, all-nylon couplings 
where the corrosion problem is 
present, combinations of both for 


a variety of special problems. 





Whichever you use, the 
WALDRON design and construc- 
tion is your assurance of long 
trouble-free service. The best 


known name in Couplings — 


WALDRON ! 












































7.\ 






























































































for unusual applications 
and services. We would be | 
pleased to send you our | 
' | |etest bulletin 55C upon 
| 7 foquest. | tot TTT 
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Books and Industria} 
Literature 





The Heat Exchange Institute has 
nounced the third edition of its Standarg 
and Typical Specifications for Deaeratoys ee 
Deaerating Heaters designed to assist Dur 
chasers of such equipment. A complete, 
revised and rearranged work, it is divided 
into sections on nomenclature, definitions 
types, standards of construction, rating anj 
performance standards and accessories an 
contains a new table giving storage in min. 
utes and cubic feet for capacities from 10,04) 
to 1,600,000 pounds per hour. It also ins 
cludes a chart showing flow through Valves 
in pounds per hour, temperature-pressyp 
and pressure-temperature conversion table 
and diagrams of typical arrangements ¢ 
deaerating units. Published by Heat ky. 
change Institute, 122 E. 42nd Street, Ney 
York 17, N.Y. Price $1, plus twenty cents 
mailing charge outside the United State: 





Lubricating Oils for Industrial Engines js 
the title of a 48-page booklet that lists the 
trade names of more than 1200 lubricating 
oils offered by 366 companies for heavy. 
duty gasoline and diesel engines. It was 
compiled to enable those in the market for 
a particular brand to ascertain what prop. 
erties are claimed for it. The oils are divided 
into three groups in accordance with the 
service requirements common to industrial. 
engine operation. Published by Interna. 
tional Combustion Engine Institute, 20} 
N. Wells Street, Chicago 6, Ill. Price twenty 
cents, plus postage for more than one copy. 





Bulletin 17-F, obtainable from Bailey 
Meter Company, concerns instrumentation 
for the modern process plant. It describes 
and illustrates the equipment used and in- 
cludes basic specifications for measuring. 
transmitting, receiving, interpreting and 
controlling eighteen variables normally en- 
countered in production processes. 
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Condura, a high-tenacity rayon, is the 
subject matter of a booklet entitled Mine 
and Quarry Facts printed by E.I. du Pont de 
Nemours & Company to acquaint manufac- 
turers of conveyor belting, flat and V-belts 
for power transmission, tires and hoses for 
those services with the ruggedness, strength 
and durability of that material. 
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Aluminum Company of America offers a 
24-page illustrated booklet entitled Alcoa 
Aluminum Heat Exchanger Tubes. Designed 
as a basic reference source for engineers and 
executives, it deals with the subject from 
every angle, lists typical commodities han- 
dled or processed, and enters into such mat- 
ters as fabrication, heat transfer, fluid flow, 
mechanical characteristics, etc. 
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Wheelabrator steel shot, a cast-steel heat- 
treated abrasive for blast cleaning and peen- 
ing is the subject of Bulletin 89-A published 
by American Wheelabrator & Equipment 
Corporation. Of eight pages, it discusses 
factors vital to the efficient and economical 
use of abrasives, presents a tabular compati- 
son of the characteristics of the various me 
tallic types and gives other pertinent data. 
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Ingersoll-Rand Company has published a 
bulletin on its Class BPM mixed-flow and 
APL axial-flow pumps for process and paper: 
mill application. Sectional drawings show 
the features of the units and are accom: 
panied by detailed explanations of eaci. 
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he pumps are available in sizes of 10 to 
1 inches, pressures to 25 psi, capacities up 
» 16,000 gpm, and in carbon steel, stainless 
eel, cast iron, bronze and nickel to meet 
arying service needs. 
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rial 





te has al. ; 

s § National Safety Council has prepared 
irae hoon booklet, entitled Plus Costs of Ac- 
Assist py, jmpdents, that 1s intended specifically for firms 
Completely (Mghat employ comparatively few workers and 
Is divide pave no saiety staff. 
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rating and 


Ssories and fm A comprehensive listing of standard sizes 


nd net prices of Norton diamond grinding 











1ge IN min. 
rom 10,009 fMheels and hones 1s contained in Catalogue 
It also ip. INo. 1233 recently released by that company. 
ugh valve [pf 52 pages, it also includes instructions on 
r€-Presgur heir selection and gives information on 
Sion tables Anarkings and standard, shapes. 
ements of Circle 20E on reply card 
eat Fy. ‘ 
reet, Ney Bulletin PSG-1 deals comprehensively 
enty cents with Henry Vogt Machine Company’s 
ed States Mpackage-unit steam generator available in 
apacities from 10,000 to 30,000 pounds of 
Engines is steam per hour in 175, 250 and 375 psig 
t lists the Mpressure. They are adaptable to most plant 
ubricating eeds, easily skidded on a concrete founda- 
or heavy. tion and ready for operation when pipe, 
It was electrical and stack connections are made. 
larket for Circle 21E on reply card 
hat prop- 
re divided HB Tensioning Materials for Prestressed Con- 
with the Miyrete is the title of a catalogue obtainable 
ndustrial- from John A. Roebling’s Sons Corporation. 
Interna Jn addition to data and charts on the 
tute, 20{ HEcharacteristic properties of the wire and 
ce twenty [strand it supplies for the purpose, the 14- 
one copy. page book describes and illustrates tension- 
ing applications and discusses construction 
n Bailey Mobs on which prestressing has been used. 
1entation Circle 22E on reply card 
describes 
| and in- @ Agenerous section of a 19-page catalogue 
easuring {Jor Imperial Brass Manufacturing Com- 
ing and [pany’s tube-working tools is given over to 
nally en- two new products for making precision 45° 








and 37° double-lap flares on soft-steel, cop- 
per, aluminum, stainless-steel, titanium and 
other metal tubing. Two operations are in- 
volved: first the tube is belled and then it is 
folded down over itself. Tools can also be 


, is the 
2d Mine 








Pont de @used to make single flares. 
nanufac- Circle 23E on reply card 
V-belts 
oses for # The latest technical bulletin in a series 
strength @issued by Johns-Manville under the title of 
The Gasket discusses the effect of flange sur- 
lace finishes on sealability and joint per- 
formance. It is intended to be of aid to 
offers a those who buy, specify or design joints 
1 Alcoa using gaskets and provides a basis upon 
esigned Mvhich to select the flange surface finish most 
ers and @§suited for a given type. The authors, John 
ct from #§W. Axelson and Heber H. Dunkle have long 
es han- f§been closely identified with gasket develop- 
ch mat- @ment and application. 
id flow, Circle 24E on reply card 
A 76-page, illustrated multi-V belt engi- 
neering handbook with a convenient gueid to 
el heat- Mi designing standard and high-capacity drives 
d peen- has been published by The B.F. Goodrich 
blishe ompany, Industrial Products Division, 
ipment MAkron, Ohio. It contains new horsepower 
scusses @lating tables covering speeds from 100 to 
omical feet per minute that closely approxi- 
mpari- @ hate operating conditions and make it pos- 
us me- Mile to design or redesign V-belt drives at 
: data. Mower cost by reducing the number of belts 
tagiven toad. Other tables deal with such 
aspects as installation and takeup allow- 
shed a MB ance, belt speeds, length correction factor, 
w and Malulation of center distance, preengi- 
paper- @ tered drives calculated with stock sheaves 


show @§ and stock sizes of belts, etc. This compre- 
ccom- hensive book may be obtained free of charge 
each. #@ y written request on a company letterhead. 
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We JAEGER MODEL 4!2HM-D Mixer. Capacity 42 cu. Mee oes 
yd. Powered by Continental Red Seal F-6226 engine. ; ~~. 
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Continental Red Seal power for specialized 
applications is now available at levels 
ranging from 2 h.p. up to more than 
1,000, in liquid-cooled and air-cooled 
models, for use on all standard fuels. 


NO OTHER ENGINE 
GIVES YOU ALL 
THESE ADVANCED 














ENGINEERING And, strictly on the score of PERFORM- 
FEATURES ANCE—economy, dependability and low 


maintenance cost—it is finding its way 
into more and more leading makes 
of specialized machines. The equipment 
builder’s good name, and the end-user’s 
satisfaction, are double-clinched by this 
fact: EVERY CONTINENTAL RED SEAL IS 
NOT ONLY BUILT FOR ITS JOB, BUT 
BACKED BY PARTS AND SERVICE FACIL- 
ITIES COAST TO COAST. 
* 


A COMPLETE LINE OF 4-CYCLE AIR-COOLED ENGINES 


Continental also builds air-cooled models, from 2 to 3 h.p., 
for heavy-duty applications in industry and on the farm. They 
embody the exclusive Contex® external ignition system, greatest 
air-cooled engine advance in recent years. For information, 
address Air-Cocled Industrial Engine Division, 12800 Kercheval 
Ave., Detroit 15. 

6 EAST 45TH ST., NEW YORK 17, N. Y. © 6218 CEDAR SPRINGS 
ROAD, DALLAS 9, TEXAS © 3817 S. SANTA FE AVE., LOS ANGELES 


58, CALIF. @ 910 S. BOSTON ST., ROOM 1008, TULSA, OKLA. © 
1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) GA. 


PATENTED INDIVIDUAL PORTING 
ee 

FULL-LENGTH WATER JACKETS 
® 


TOCCO-HARDENED COUNTER- 
BALANCED CRANKSHAFT 


+ 
LEAKPROOF WATER PUMP 
: * 
ALLOY STEEL VALVE SEAT INSERTS 
: << 
PATENTED OIL AND DUST SEALS 
° 


POSITIVE ROTATION EXHAUST VALVES 
: s 








S AVAILABLE 
# COAST-TO 


COAST 

















f[ontinental Motors {[orporation 


MUSKEGON. MICHIGAN 
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No place for a motorist—yet. This photograph shows the difficulties encountered in building a road through Catskill Mountains region. 


Carving a path for New York Thruway 


One of the major problems involved in constructing 
a 22-mile section of the New York Thruway in the 
Catskill Mountains, between Ravena and Palenville, 
N. Y., was the removal of approximately 2,000,000 
cu yd of medium-hard limestone. 

The contractor for the rough grading, as well as for 
the paving which followed, was The Savin Construction 
Corp., East Hartford, Conn. In the rock-removal opera- 
tions, the Savin organization used wagon drills equipped 
with Bethlehem hollow drill steel, 114 in. round, fitted 
with carbide-insert bits. The approximate footage 
drilled was 1,500,000 lineal feet, with some of the 
blast holes going as deep as 30 ft. The project manager, 
B. A. Wilder, reported satisfactory results in every way 
with Bethlehem Hollow. 





Yes, you can always count on good performance with 
Bethlehem Hollow, even under the toughest drilling | 
conditions. Bethlehem Hollow has a wide quenching 
range, making it easy to heat-treat for the ideal balance 
of hardness and wear-resistance. It makes long-wearing 
threads, and tough shanks. It’s well able to take the 
fast, hard blows of modern rock drills. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Wagon drills make the dust fly as Bethlehem hollow drill steel bites into On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
the limestone. This steel provides economical drilling, time after time. Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Two Grades of 


BETHLEHEM HOLLOW DRILL STEEL 


CARBON - ULTRA-ALLOY (chrome-moly) 
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When you have a place for a filter in your 
flow sheet and the function of this particular 
step is important, your purchasing should be 
done on the basis of performance and not price. 

If you buy on the basis of performance, with 
specifications and design guaranteed to meet 
the performance, your first choice will be an 
Eimco. 

If your work, however, can be satisfied with 
so many square feet of filter area and your first 
consideration is price, there are many able to 
supply your needs. 


Eimcos are not cheap because they have built 


New York, NY. Chicago, Ill. San Francisco, Calif. El Paso, Texas Birmingham, Ala. Duluth, Minn. Kellogg, Ida London, Eng. Paris, France Milan, Italy 


Price or Performance? 





into them the heavy construction, the precision 
design and the unique know-how that comes 
with more than half a century of sucecssful ex- 
perience. 

Eimco will devote to your filtration problem, 
be it vacuum or pressure, the skill of its trained 
engineers in research, testing, design and con- 
struction. It will then guarantee successful results 
duplicating the test work necessary to prove 
your flow sheet. 

Does your process need the best? If it does 
and you are willing to look beyond first cost, it 


will pay you to have Eimcos at the start. 








EIMCO CORPORATION 


Export Offices: Eimco Bldg., 52 South St., New York City 


B-75 


You Caut Geat Au Ecco! 
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I-R Ejector Jets automatically maintain desired BTU content of | 
gas mixture for firing metallurgical furnaces Yor 


at Fairless Works. sing 

T River 
, oe, mi ; comes 

aie ee — cae no music. : Yet the natural gas is expanded through the nozzle of the jet, pick @ hur. 
amie aaineaicammion a — is music to the ing up air through the suction. Gas flow is regulated auto ‘YStex 
er pees S. eel’s new Fairless Works. matically according to load requirements by cutting any of Appre 
is bank of fifteen I-R ejectors plays a major role in the fifteen jets into or out of the system. w-6 


keeping the furnace fires burning at constant, high efficiency. initial 
This is another example of how Ingersoll-Rand experience P'@ser 





— reheating and pit furnaces at Fairless normally burn in the design and engineering of steam jet ejectors was ical ro 

. - —— gas. At times, however, there isn’t enough of able to solve a specific operating problem. The same time em ac 
it an cost gas must be introduced as fuel. If the natural Saving, cost-saving service is available for your problems, 

gas were urned in its virgin state the burners would have too. Just call your nearest I-R representative or branch H. 

to be readjusted every time, since coke oven gas has only office. igi 

half the BTU value of natural gas. That’s where the jets give t 

come in. They mix just enough air with the natural gas to bount 

give it the same heat flow factor as coke oven gas. The ngersoll-Rand Pian! 

with 

4-86 11 Broadway, New York 4, N. Y. the tl 

best, 

PUMPS +* COMPRESSORS * GAS & DIESEL ENGINES - . ae 

$s ROCK DRILLS VACUUM EQUIPMENT + AIR & ELECTRIC TOOLS & HOIST Page 
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